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Glossary 
 
Quality of Life (QoL) 
There are many ways to define QoL. This study refers to the definition put forward by the 
World Health Organisation (WHO, 1997), i.e. 
…individuals’ perception of their position in life in the context of the culture and value systems 
in which they live and in relation to their goals, expectations, standards and concerns. It is a 
broad ranging concept affected in a complex way by the person’s physical health, psychological 
state, level of interdependence, social relationships, personal beliefs and their relationship to 
salient feature of the environment.  
Environmental QoL (QoLe) 
QoLe refers to the perceived and experienced quality of life in the broader social, physical and 
economic environment within a geographic space where people live. In the context of 
sustainable development, QoLe is to promote the means for people, within their environments, 
to live in ways that are optimal for them.  
Ecocentric values 
Ecocentric values towards the environment consider nature for its own sake and, therefore it 
deserves protection because of its intrinsic value. Ecocentric orientation includes concern for 
nonhuman objects and ecosystems even if conservation of them involves human sacrifice.   
Anthropocentric values 
Anthropocentric values consider protecting the environment because of its importance in 
maintaining or enhancing the quality of life for humans.  This orientation holds human needs 
above other values, and it implies a support for protection of the environment if it satisfies 
human needs.  
Biospheric values 
Biospheric values focus on the welfare of the environment and biosphere.  
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Preservation attitude 
Preservation attitude reflects conservation and protection of the environment. It prioritizes 
preserving nature and the diversity of natural species in its original natural state, and protecting 
it from human use and alteration. 
Utilisation attitude 
Utilisation attitude reflects use of natural resources for betterment of self or human being. It 
expresses the belief that it is right, appropriate and necessary for nature and all natural 
phenomena and species to be used and altered for human objectives. 
Environmental attitude 
Environmental attitude is defined as the collection of beliefs, affect, and behavioural intentions 
a person holds regarding environmentally related activities or issues. Individuals’ environmental 
attitudes are important as they often used to understand their environmental behaviour. 
Environmental behaviour  
Human behaviour is blamed for many environmental problems such as global warming, water 
crisis, urban air pollution, loss of biodiversity. Environmental behaviour is demonstrated by 
human actions by harming the environment at the least, or by benefiting the environment.  
Sustainable development 
Sustainable development in this study refers to enhancing both environmental and human well-
being while within the environmental limits.  
Sustainable community 
A sustainable community tries to integrate environmental, economic and social capital and 
formulates strategies to achieve sustainability at local level. It also seeks a better quality of life 
for all its residents while maintaining nature’s ability to function over time by minimising 
waste, preventing pollution, promoting efficiency and developing local resources to revitalise 
the local economy.  
  
Glossary 
Exploring the environmental quality of life for sustainable neighbourhood planning viii 
The ecologically sustainable development (ESD) 
The ESD in this study refers to an ecologically intentional neighbourhood from south east 
Queensland. The neighbourhood considers sustainable development principles in planning, 
design and also at the operational stages.  
The conventional neighbourhood 
The conventional neighbourhood is a contemporary suburban development from the vicinity of 
the ESD. It represents a mainstream housing development in the local area. 
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Abstract 
 
Human and environmental well-being are claimed to be the major goal of sustainable 
development. However, a holistic approach of measuring human well-being in sustainable 
development is still to be fully explored. Most often, economic and environmental indicators are 
used to measure progress towards sustainability. They may have significance in regional, 
national or global scales, but at the local level, social and environmental indicators may have 
more relevance. Local level sustainable development initiatives are primarily aimed at 
enhancing human well-being by utilising built, social, human and natural capital. If this is the 
case, a more comprehensive metric is required to evaluate sustainable development at 
community level. 
Social science uses Quality of Life (QoL) indicators for human well-being. Conventional QoL 
metrics constitute existential factors, such as health, income and material well-being; however, 
they exclude people-environment interactions. Environmental parameters have a significant 
impact on human well-being; hence it is necessary to understand the relationship between 
people and their residential environment to measure these parameters. By including attributes of 
environmental quality, this study has defined a new QoL measure for sustainable development. 
This study reports on progress to define the role of people-environment relationships in a 
sustainable neighbourhood and a new currency – environmental QoL (QoLe) – is proposed to 
measure progress towards sustainability in that neighbourhood. 
The model includes environmental quality (objective attributes), perceived neighbourhood 
environmental quality (subjective attributes) and environmental attitudes of people (moderating 
variables), and explores the relationships between them. Environmental quality collectively 
evaluates built, social and natural capital in the residential setting. Perceived neighbourhood 
environmental quality, on the other hand, portrays the level of satisfaction experienced by the 
residents. The level of satisfaction is often moderated by personal attributes such as 
demographic variables and environmental attitudes. 
The testing of the model involved field work in two case study areas, the ecologically 
sustainable development (case study 1) and the conventional neighbourhood (case study 2) both 
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from south-east Queensland, Australia. A comparative research framework was considered for 
exploring the environmental attributes, environmental attitudes and perceived residential 
satisfaction between the neighbourhoods. The conventional neighbourhood was a quasi-control, 
since the study was carried out in a natural setting without control of any of the research 
parameters. The conventional neighbourhood represented a typical suburban development 
which seldom had ecological intentionality in its design. 
A total of 75 households contributed to the study through a questionnaire based survey. The 
ecologically sustainable development (ESD), comprising 35 households (i.e. two-thirds of the 
total population), was compared with a matching sample (40 households) from the conventional 
neighbourhood. The ESD had taken considerations to protect and enhance the natural 
environment; was an environmental friendly and sustainably designed built environment; and 
used socially engaging urban planning approaches by creating a cluster of housing which shares 
a common space at the backyard. Majority homeowners in the ESD were involved in the design 
of their homes. The majority of people demonstrated a Preservation (pro-environmental) 
attitude and expressed an overall high level of satisfaction with their neighbourhood 
environment quality. The conventional neighbourhood showed relatively lesser preference 
towards sustainable planning and design features. Most of the residents demonstrated a 
Utilisation (pro-utilitarian) attitude and they were relatively less satisfied with their 
neighbourhood environment quality. 
The proposed new currency, QoLe allows exploration of congruity/ incongruity between 
objective environmental quality and the level of satisfaction associated with these, which is an 
original contribution to knowledge in the field of study. It will provide policy planners, 
developers and designers with an understanding of the conflicting interests between the 
neighbourhood environment quality and individuals’ expectations based on their environmental 
attitudes. By combining personal attributes in the model, it further helps to explain why a 
certain group of people find the same environmental quality satisfying while others do not. The 
study highlights that environmental and human well-being is due to an alignment between 
environmental quality, environmental attitudes of residents and perceived neighbourhood 
satisfaction in the ESD, that is, it is about people-environment congruity. 
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Preface 
 
Understanding of sustainable development has always been a challenging experience and there 
has always been a problem with measure it accurately. There are plenty of indicators/ tools 
available to assess sustainable development but they focus only on limited peripheral aspects 
and fail to integrate human dimensions associated with neighbourhood satisfaction in the 
assessment of local level development projects. This study attempts to incorporate perceived 
neighbourhood satisfaction along with the environmental quality of a neighbourhood in 
sustainability assessment at local level.   
I had mixed feelings when I first arrived in Australia. I was surprised to see low or no fences in 
the front yard of houses in suburbs which reminded me of my childhood days in a country town 
in Nepal. This physical feature was also associated with a psychological aspect. People do not 
have fences, so no barrier exists between neighbours and that symbolises an open and integrated 
society in my country town, Nepal. I assumed that would also be the same in a Sydney suburb, 
but I was wrong. I gradually realised that it is possible to live in suburbia without knowing or 
interacting with neighbours. 
In my opinion, an individualistic lifestyle is made possible by affordability of personal vehicles, 
progress in information technology and emergency support systems. A personal vehicle 
provides comfort and freedom in commuting such that it is possible to travel long distances on a 
daily basis making it less necessary to maintain local contacts. Information technology is a great 
achievement of the modern world and allows us to be a part of the global community. However, 
the physical boundary of community is increasingly blurred with high mobility and availability 
of information technology, which also promote ‘community without propinquity’. Access to 
emergency support replaces the informal support that was formerly obtained from nearby 
neighbours and friends in a community. Suburban development thus contributes towards a car-
dependent high-emission lifestyle, being socially isolated due to mono-functional and lack of 
diversity in urban planning. They are all leading to reduced resilience of our suburban 
development. 
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If individualistic lifestyle continues, people will have low levels of neighbourhood attachment 
and the emergency support systems will be heavily burdened especially at times of major crises 
such as natural disasters, major service failures or epidemics when the majority of the 
population may need support. During Queensland flooding in 2010-2011, the emergency 
support system collapsed, however neighbours and local community members volunteered and 
helped each other. A major question is – how can we keep this type of informal social network 
alive in everyday life? There may be many factors, but integrated design of the neighbourhood 
and personal characteristics/ preferences can play major roles. 
This study, therefore, explores human dimensions in an ecologically sustainable neighbourhood 
and compares it with a conventional neighbourhood. If sustainable development aims to attain a 
high Quality of Life (QoL) then it is necessary to understand whether the users are satisfied with 
development initiatives. Personal attributes and value systems play major roles in perceived 
satisfaction obtained from the environmental quality of a neighbourhood. Most often, resource 
efficiency and usage of fewer resources have been considered as indicators of sustainable 
development. However, perceived satisfaction obtained from such actions has not been fully 
explored. 
This study was made possible by the help of a government and industry partnership. The project 
‘Towards a Quality of Life Model for Sustainable Housing in south-east Queensland 
(LP0774952)’ is funded by the Australian Research Council (ARC) linkage grant with financial 
and kind support from education institutions – The University of Sydney and The University of 
Queensland; government agencies – The Department of Natural Resources, Mines and Water, 
Queensland, and Gold Coast City Council; and industry partner – Landmatters Currumbin 
Valley Pty Ltd. The project had two objectives. The first was to work out a Quality of Life 
model for a sustainable neighbourhood and the second was to explore performance based on 
resource consumption. This study concentrates on the first objective. 
Due to recent climate change concerns, local councils in Australia are committed to integrate 
sustainable development principles in development projects. Few of them have also adopted 
Quality of Life metrics to evaluate progress of the projects. However, current QoL models do 
not incorporate environmental dimension. This study recommends the incorporation of an 
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environmental dimension in QoL, so environmental and human well-being can be evaluated 
with a single measure. I hope this metric can be useful for urban planners, policy makers and 
developers to evaluate sustainability at local scale. 
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INTRODUCTION 
Sustainability requires that the wellbeing of society - the combination of community 
liveability, environmental sustainability and economic prosperity - is maintained or 
improved over time.  
(Commonwealth of Australia, 2012b) 
 
Western Government policy classifies human well-being as the central aim of sustainability 
(Australian Government, 1992; Department of Environment, Food and Rural Affairs [DEFRA], 
2003; Department of the Environment, Transport and the Regions [DETR], 1999), however 
current measures of sustainability often overlook well-being as an important aspect. Therefore 
this study proposes a new framework called ‘environmental quality of life (QoLe)’ for 
measuring sustainability at a neighbourhood level, which integrates both environmental and 
human well-being in a single metric. A recent initiative from the Australian Government 
through Measuring Sustainability Program (Commonwealth of Australia, 2012b) has 
appropriately identified a relationship between sustainability and well-being in the above 
mentioned quote. It has endorsed well-being as an indicator of sustainable development. 
However, ways to measure this are still under-explored. 
Most often, the progress of sustainable development has been demonstrated by indicators 
related to the environment, social services and economic aspects, but less emphasis has been 
given to the understanding of its impact on human well-being or Quality of life (QoL) (Vlek, 
Skolnik & Gatersleben, 1998). Current sustainable development assessment tools are often 
derived from experts’ opinions and they rarely include inhabitants’ opinions (Bonnes, Uzzell, 
Carrus & Kelay, 2007). If development projects are intended to improve QoL of people, it is 
necessary to measure the perceived satisfaction due to the development initiatives. This is one 
of the important motivations for this research. 
Objective indicators based on experts’ judgements might not match with inhabitants’ opinion. 
Previous research conducted in the UK and Italy found a mismatch between experts’ and 
inhabitants’ opinions about urban environmental quality  (Bonnes, Uzzell, Carrus & Kelay, 
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2007). The researchers argue that congruence between inhabitants’ and experts’ assessment of 
environmental quality is essential to promote urban sustainability (Bonnes, Uzzell, Carrus & 
Kelay, 2007, p. 63). Therefore, success of a local sustainable development project should not 
only be measured by environmental, social and economic indicators but also through 
satisfaction expressed by the inhabitants with the environmental quality of the neighbourhood in 
question (Salleh, 2012).  
This study aims to address the research gap that exists in current sustainable development 
evaluation metrics by integrating human well-being aspects. Conventional QoL indicators use 
existential factors such as health, family relationships, income, freedom and security, but do not 
include environmental dimensions to evaluate human well-being. On the other hand, sustainable 
development indicators do not include personal attributes and perceived satisfaction obtained 
from environmental, social and economic aspects at a neighbourhood scale.  
Lack of appropriate metrics to measure human well-being in sustainable development at 
neighbourhood scale has been identified as a major problem of the research, and this study 
proposes a new framework for measuring progress of sustainable development at a local level 
by combining objective environmental attributes, personal characteristics of people and 
perceived neighbourhood satisfaction expressed by the residents.  
This chapter provides an overview of the study (Figure 0.1). Human needs and their relationship 
with human well-being are discussed in the chapter. Further, human well-being and its 
importance in sustainable development are argued. This chapter highlights the necessity of a 
sustainable built environment and particularly at neighbourhood level for global sustainability. 
It also discusses approaches for measuring a sustainable neighbourhood and argues that an 
environmental quality of life (QoLe) framework can combine both environmental and human 
well-being in a single metric for measuring progress towards sustainability at a local level. The 
research objectives are outlined and study sites are also briefly introduced in this chapter. It 
presents research questions, discusses research methodology and indicates limitations of the 
study. The chapter concludes with a summation of the contribution of knowledge in the field of 
study and an outline of the thesis.  
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Figure 0.1 The chapter framework 
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 Research Approach 
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Human needs 
Introduction 
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Introduction|0   
Exploring the environmental quality of life for sustainable neighbourhood planning 0-4 
Human Needs 
Development of any kind is aimed at fulfilling human needs, which is also one of the 
pre-requisites for human well-being. Well-being has been measured in many ways. According 
to Dodds (1997, p. 95) well-being is based on an individual’s state of mind, state of the world, 
human capability and satisfaction of basic needs. The first approach – well-being as a state of 
mind – is related to happiness and human satisfaction with  life in general; the second approach  
–state of the world – considers some measurable indicators that are necessary for a good life 
such as health status, economic capability, and access to basic services; the third approach – 
human capability – highlights personal ability to do valuable acts which people think important 
for them; and the final approach – satisfaction of basic needs – focuses on satisfying human 
needs that range from material need such as food, water and shelter to higher order needs such 
as autonomy, and self-esteem (Dodds, 1997). Rauschmayer et al. (2004, p. 2) argue that needs 
are the most fundamental dimensions of human flourishing and meeting needs is associated with 
positive emotions which contribute to well-being. In the context of sustainable development, 
meeting the needs of people, within environmental limits, is important to ensure both 
environmental and human well-being.   
Sustainable Development  
According to the Brundtland report of the World Commission on Environment and 
Development (WECD), ‘Sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to meet their own needs’ 
(Brundtland, 1987, p. 43). This definition of sustainable development has been the most quoted 
by academics and professionals. The Brundtland report has given emphasis to meeting the basic 
material necessity of people such as food, water and shelter through economic progress, and 
also equitable distribution of resources both now and for generations to come. More recently, 
sustainable development has deviated away from the needs based approach and moved more 
towards environmental management (International Organization for Standardardization, 2013) 
and towards a decision making framework and strategies (Levett-Therivel sustainability 
consultants, 2004) which often aims at balancing environmental, economic and social concerns. 
However, sustainable development has also been advanced through an ecological approach by 
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considering both human and environmental well-being (Bonnes & Bonaiuto, 2002; Moser, 
2009).  
In Australia, sustainable development is termed ‘Ecologically Sustainable Development (ESD)’, 
and defined as 'using, conserving and enhancing the community's resources so that ecological 
processes, on which life depends, are maintained, and the total quality of life, now and in the 
future, can be increased’ (Australian Government, 1992). Although, economic, social and QoL 
dimensions are incorporated in the definition, the environmental aspect remains at the forefront. 
McManus (2005) argues that the ‘environment’ is most often considered as a natural 
environment or nature, and applicability of ESD principles in the built environment is limited to 
‘environmental management’. The Australian Government recently established the Department 
of Sustainability, Environment, Water, Population and Communities (DSEWPaC) in 2010, 
which has 9 major areas, among them ‘human settlements’ and ‘living sustainably’ are focused 
on built environment issues of sustainability discourse.  
Sustainable development is considered futuristic and focused on intergenerational concerns, 
however, without satisfying the needs of present generation, any attempt to secure resources for 
future generations will be futile. Therefore, it is important to find ways to fulfil the needs of the 
present generation within environmental limits and also to secure a better future for generations 
to come. The goal of sustainability is to achieve both environmental and human well-being, 
without compromise (Moser, 2009; Sirgy, 2011). Environmental conditions need to allow or 
facilitate what individuals consider as being essential for their well-being (Moser, 2009). 
Conversely, people also require satisfaction of their needs based on available natural resources, 
economic opportunities and the social and cultural context. The affluent lifestyle of the current 
Western world cannot continue forever, therefore  redefining the environmental limits within 
which basic needs can be fulfilled is required (Trainer, 2010). Chapter One further discusses 
sustainable development from a historical perspective and argues the importance of human well-
being in evaluating sustainable development.  
Further, a sustainable built environment can contribute significantly to human well-being by 
providing essential human needs and also maintaining an environmental quality that supports 
economic growth and social progress (Roseland, 2005; Roseland, 2012; Trainer, 2010).  
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The Built Environment 
The early twentieth century was dominated by the belief that industrialism, urbanism and 
growth were the future of mankind (Hayman, 1994). In developed nations, the concept of 
development based mainly on economic growth led to excessive industrialisation, and further to 
the various environmental, social and health-related problems that people face today. Since 
World War II, the economies of developed nations have grown considerably, life expectancy 
has increased noticeably and average income per person has also increased substantially, but 
perceived well-being does not follow the same trend (Easterlin, 2005).  
In the new millennium, it is now clear that the urban development model of the 20th century, 
which was motivated by short term economic development and influenced by cheap energy, is 
no longer able to address current problems associated with health, social and environmental 
sustainability (Calthorpe, 1989; Rees, 1997; Roseland, 2005). There is a notable conflict 
between improving an individual’s ‘standards of living’ and collective, longer-term needs for 
sustainable development that form the basis of QoL in the future (European Environmental 
Agency, 2009). 
In the midst of recent climate change concerns, governments are undertaking initiatives to 
protect the natural ecosystem and to reduce greenhouse gases while improving citizens’ health 
(Australian Government, 1992; Commonwealth of Australia, 2012b; DETR,1999). This move 
has included addressing unsustainable activities in the building and housing sector, which 
contributes up to 40% of the world’s greenhouse gas emissions (GHG) (Commonwealth of 
Australia, 2012a; Harrington & Foster, 2008; United Nations Environment Programme 
[UNEP],2007). Therefore, corrective measures are proposed to rectify these trends. The Stern 
Report (2006) on the economics of climate change argues that the real economic costs of 
unsustainable living and further climate change are much higher than the cost of investments in 
climate change mitigation and adaptation. The shift to more sustainable lifestyles (behaviour) is 
therefore not simply a matter of putting the environment first, but also about recognising that 
the economic viability of cities must be built on a sustainable basis of long-term social, 
environmental and economic stability and equity (Stern, 2006).  
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The second chapter discusses the issues of built environment and identifies strategies which can 
help in managing the built environment in the long term through neighbourhood level 
interventions.  
Sustainable Neighbourhood / Community 
Sustainable development at local level has been linked to sustainable neighbourhood or 
community. Barton (2000, p. 4) has used ‘neighbourhood’ to define a spatial construct or a 
place which local people recognise and value; whereas ‘community’ is a social term, a network 
of people but not necessarily physically connected to a place. A neighbourhood can be 
delineated by specific physical boundaries and this is considered as a unit of analysis at local 
level development. Conventionally, urban planners conceive neighbourhood as a functional 
entity which is designed to provide services to the local people (Barton, 2000; Jenks & 
Dempsey, 2007). However, neighbourhood design can play an important role in creating 
community, which is also supported by Barton (2000, p. 5) who endorses ‘…neighbourhood as 
the locus for community’. In the context of sustainable development, neighbourhood design 
requires some additional qualities which may facilitate community interaction and sense of 
place, at the same time providing important services to the people.  
This study has used both terms: neighbourhood and community. Neighbourhood is used to 
identify physical place and its attributes, and community is used to infer social relationships and 
networks. The study explores neighbourhood design, its impact on the environmental quality of 
neighbourhood and perceived neighbourhood satisfaction expressed by the residents. It further 
investigates if the physical features of neighbourhood contribute to developing social 
relationship among residents.   
Evaluation of sustainable development has always been a challenge for academics as well as 
practitioners (Brandon & Lombardi, 2010). Most often, environmental and economic indicators 
are better at explaining progress towards sustainability at national or global scale (Mawhinney, 
2002), but at a local level, social aspects have greater significance as economic capital can be 
replaced by social capital (Mulder, Costanza & Erickson, 2006). Mutual help, sharing and 
bartering of resources are some examples of social capital that replace economic capital within a 
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community (Roseland, 2000). Therefore, environmental and social aspects are major 
determinants in evaluating sustainability at a local level. 
Evaluating and Measuring Well-Being in Sustainable 
Neighbourhood Level  
The sustainable neighbourhood has been accepted as a social construct (Barton, 2000; Jenks & 
Dempsey, 2007). Apart from physical facilities provided by neighbourhood design, a 
sustainable neighbourhood contributes to other important dimensions of human life through 
enhanced social relationships and human well-being. The aim is to achieve environmental and 
human well-being by establishing well-developed relationships with nature and neighbours 
(Roseland, 2000). Human well-being is most often expressed in QoL. A conventional QoL 
model includes existential features, such as income, health status, material possessions and 
social relations (Rapley, 2003). However, human well-being or QoL cannot be achieved in a 
degraded environment (Sirgy, 2011). Therefore, maintaining a high level of environmental 
quality is necessary for both environmental well-being and human well-being, which is also a 
major goal of sustainable development. 
According to Patsy Healey (1997, p. 99) contemporary development / planning approaches have 
assumed ‘people were more or less the same – a standardised unit’ with standardised needs. The 
design of a neighbourhood often ignored the individual characteristics of people and focused on 
objective measures such as population, number of households, and access to services (Healey, 
1997).  Neighbourhood design can potentially undermine interactions between people and their 
environments (Stokols, 1990). In contrast, sustainable development attempts to establish 
people-environment relationships and considers that human well-being is influenced by 
socio-demographic attributes, cultural contexts and value systems (Stokols, 1990).  
Sustainable development aims to meet the needs of the people within environmental limits. In 
the context of a sustainable neighbourhood, if people do not value the environment and, are not 
motivated to preserve the environment or to conserve resources, it might not satisfy residents 
(Wanden-Hannay, 2005). Therefore, it is very important to understand the characteristics of 
people, along with the level of satisfaction they express towards the environmental quality of 
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the place. Prior research has not investigated this issue and yet again, has assumed the uniform 
characteristics of people as suggested by Healy (1997). A potential innovation in this study is 
the integration of environmental attributes with personal satisfaction to understand human and 
environmental well-being. Essentially, the evaluation of a sustainable neighbourhood requires 
measurement of both the objective environmental quality of the place, perceived neighbourhood 
satisfaction along with personal characteristics as a moderating variable, which form the basis of 
environmental QoL.  
Environmental  QoL (QoL e )   
QoL has been increasingly accepted as an essential element of sustainability (Mahon, Fahy & Ó 
Cinnéide, 2012; Vlek, 2003), however conventional QoL metrics do not include the 
environmental dimension, which is one of the important aspects of sustainable development. In 
sustainable communities, a high QoL can be achieved by maintaining the environmental quality 
of the place along with other housing and living needs, community infrastructure and having a 
participatory decision making process (Bridger & Luloff, 1999). By including environmental 
factors, this study proposes a new element, Environmental Quality of Life (QoLe), in terms of 
sustainability. QoLe encapsulates satisfaction obtained from the environmental quality of a place 
(Jeffres & Dobos, 1995; Ng, 2005; Rogerson, 1995; Rogerson, 1999; Sirgy, 2011; Sirgy & 
Cornwell, 2002; Westaway, 2006; Westaway, 2007; Westaway, 2009) and considers personal 
preferences towards the environment as a moderating factor. 
The relationship between people and environment is either congruent or incongruent, and helps 
in understanding the QoLe. Chapter 3 discusses people-environment relationships in the context 
of prior research. 
Determinants  of  QoL e  
Figure 0.2 depicts the conceptualisation of QoLe based on people-environment relationships. It 
takes account of the place and the environment within which people live; it utilises the 
distinction between external conditions, which are represented by the ‘environmental attributes’ 
and internal condition represented by the ‘personal satisfaction’ of people (Rogerson, 1995). 
The environmental attributes are related to the natural environment, the built environment, 
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available services and facilities, and to economic activities in the geographical space within 
which people live and are objective in nature. The attributes and characteristics of the 
environment are necessary considerations for satisfaction of an individual and groups in the 
population. The model indicates that the environmental attributes trigger personal satisfaction. 
 
 
 
 
 
 
Figure 0.2 Constituents of Environmental Quality of Life (QOLe) 
 
QoLe gives an opportunity for evaluation of a place or region based on an assessment of the 
presence and absence of the environmental conditions and characteristics of features (Rogerson, 
1995). This approach of assessment uses ‘expert opinion’ to determine the components of a 
quality of life; it involves tools and measures of scientific and technical disciplines to evaluate 
the environmental quality (Bonaiuto, 2004). Environmental attributes are rarely considered in 
conventional evaluation tools, which are now considered in this research.  
Personal attributes play an important role in satisfaction and well-being. They include age, 
gender and other demographic variables, environmental attitudes, and an individual’s overall 
assessment of satisfaction achieved from the attributes in the environmental domain. Individual 
characteristics such as social class and lifecycle stage have an influence on a person’s 
satisfaction (Rodgers & Converse, 1975) and contribute towards perceived well-being.  There is 
some evidence that personal attitudes towards the environment affect perceived satisfaction 
(Moser, 2009). People motivated with a preservation oriented attitude give priority to preserving 
nature and the diversity of natural species and protect them from human use and alteration, 
whereas people with a utilisation oriented attitude consider it appropriate to use nature and 
natural species for human objectives (Wiseman & Bogner, 2003).  
The preferences and priorities of individual characteristics are employed in a phenomenological 
sense to identify a measure of satisfaction with the environment in which people live. This 
approach focuses on the level of satisfaction derived from an individual’s evaluation of their 
Environmental Attributes  
(Objective) 
Personal Satisfaction 
(Subjective) 
People – Environment   
Congruity 
Environmental QoL (QoLe) 
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perception of attributes against a self-defined, personal standard or a value system which is 
derived from environmental attitudes. The model suggests that  people-environment congruity 
can be achieved if people have a respectful and a positive relationship to the objective 
environment qualities accompanied by an expression of satisfaction concerning the environment 
(Moser, 2009). 
Research Approach  
The research is exploratory in nature and emphasises the local context and personal attributes of 
residents. It adopts multiple methods to understand the research problem. For example, 
secondary data and observations were used to evaluate objective environmental quality, and 
surveys of residents’ perceptions were used for the subjective indicators (Desley & Laurie, 
2010). Previous studies in sustainable housing either used an objective approach to understand 
environmental quality (Lovell, 2004; Priemus, 2005) or aimed to understand environmental 
attitudes of people (Hostetler & Noiseux, 2010). By combining objective conditions of the 
environment, environmental attitudes of people and perceived residential satisfaction, this study 
investigates further relationships between people and the environment with reference to their 
environmental attitudes.  
A comparative research framework has been considered to explore some similarities and 
differences in planning and design approaches, characteristics of people and perceived 
neighbourhood satisfaction between a sustainable neighbourhood and a conventional 
neighbourhood.  
Research Aims and Objectives 
The research aims to evaluate QoLe in a neighbourhood which has incorporated ecologically 
sustainable development (ESD) features and to compare the results with a conventional 
neighbourhood. At present, the perceived high QoL is largely a result of unsustainable resource 
use (Moser, 2009), and this observation is valid in south-east Queensland (Department of 
Environment and Heritage Protection [EHP], 2012). As discussed earlier, one of the major goals 
of sustainable development is about maintaining well-being while living within the carrying 
capacity of supporting eco-systems and the resource base (Levett, 1998). Principles of 
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sustainable development strive to ensure a strong, healthy and just society by meeting the 
diverse needs of all people in existing and future communities, promoting personal well-being, 
social cohesion and inclusion, and creating equal opportunity (Barton, Grant & Guise, 2010, p. 
7). This research concentrates on QoL assessment as a result of neighbourhood features and 
design, mainly influenced by the built environment. The research explores QoLe through the 
following measures:  
 The environmental quality of neighbourhoods 
 Personal characteristics (socio-demographic and environmental attitudes) of residents 
 Perceived neighbourhood satisfaction 
The study develops a theoretical model and tests it with empirical data from the ESD and 
conventional neighbourhood. 
Study Sites 
This research discusses two study sites; case study 1 is claimed an ecologically sustainable 
development (ESD) and case study 2 is a conventional neighbourhood in south-east 
Queensland, Australia.    
Desktop studies suggests that the ESD (case study 1) featured as an ecologically intentional 
community (Hyde, et al., 2007b; Queensland Government, 2006). Ecologically intentional 
communities uses principles of ESD to enhance ecosystems and to maintain ecological 
sustainability (Kasper, 2008). They integrate diverse functions within the same geographic 
boundary, such as residential, commercial, work, leisure/ recreational pursuits, and promote 
economic activities and social relationships between community members. Ecological 
intentionality is ensured in the planning and development process and community management 
framework. Ecologically intentional communities expect to attract environmentally aware 
/motivated residents to achieve both environmental and human well-being. 
Conventional neighbourhood (case study 2) is designed strictly for residential purposes. Other 
activities such as commercial and other services are strictly excluded. It is highly resource 
intensive in construction and also during operation. Conventional housing is dependent on 
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nearby cities and industrial estates for jobs, commercial services and leisure activities. This type 
of housing is characterised by large building footprints and is associated with huge resources 
consumption to maintain affluent lifestyles. Residents rely heavily on private vehicles. This 
housing type merely attempts to address environmental considerations in planning and design of 
the neighbourhood. 
Overall, the urban population in developed countries is expected to continue to rise. As of 2012, 
around 90% of the Australian population lives in urban areas (The World Bank, 2012) and 
urban areas have 97% of the total employment and this is in the service or industrial sectors 
(NSW Government, 2012). Urban housing demands in Australia are largely fulfilled by 
developers. National, state and local governments have promoted sustainable development in 
the housing sector through legislation and incentives. Sustainable development principles are 
now embedded within development frameworks, but sustainable development initiatives in 
housing projects vary considerably. At the time of this study, the Ecovillage at Currumbin, 
Queensland emerged as by far the most appropriate to consider as one of the case study sites. It 
was the only developer-led, large-scale (147 houses), ecologically-intentional housing project in 
a semi-urban setting in Australia. 
The study takes a conventional suburb from a nearby master planned estate as a quasi-control 
group, by virtue of its contemporaneous establishment, proximity to nearby service centres and 
similarity in demographic characteristics to the Ecovillage. 
The Ecological ly  Sustainable  Development  (ESD)  
The Ecovillage at Currumbin is claimed to be a ‘state of the art’, developer-led ecological 
housing form in Australia (Landmatters, 2009). It has been hailed by government and industry 
as a leading example of Ecologically Sustainable Development (ESD) (Hyde, et al., 2007b; 
Queensland Government, 2006). Strict regulations have been imposed through its Architectural 
and Landscape Code (ALC) to maintain the ecological and aesthetic vision, while its 
Community Management Statement (CMS) underscores the ecological intentions. This 
community is governed by a Body Corporate through a community title scheme, which allows 
people to participate in community management and decision making processes. The Ecovillage 
is situated on a site of 110 hectares, subdivided into 147 lots ranging in size from 450m2 to 
Introduction|0   
Exploring the environmental quality of life for sustainable neighbourhood planning 0-14 
6000m2 with substantial open space (RP Data, 2011). It incorporates a wide range of 
sustainability features including individual autonomy in water supply, wastewater recycling and 
house-specific energy management; more than 75% of the area is left as open space and 
environmental reserve; negligible vegetation loss has occurred and even this has been offset by 
extensive native plant regeneration; edible landscapes and permaculture are featured, along with 
waste minimisation, recycling, and passive solar house design. The houses in the ESD 
neighbourhood are not constructed by the developer; it was responsibility of the lot owner to 
find a designer and meet the requirement outlined in the ALC and CMS. This is a low density 
settlement with 1.5 dwellings / hectare gross residential density1 and 6.5 dwellings / hectare net 
residential density2 (Commonwealth of Australia [CoA], 1995). The neighbourhood has 
introduced a few concepts from traditional communities such as clustering of five to seven 
houses to form an ‘ecohamlet’. The ecohamlet houses are grouped within common open 
space / greenways to foster social engagement. The concept has made provision for small scale 
commercial and institutional facilities within the neighbourhood. 
The Convent ional  Neighbourhood  
The conventional neighbourhood is located very close to a major motorway (M1) which links 
the Gold Coast to Brisbane and is marketed on the basis of its proximity to shopping centres, 
beaches and other local attractions. The neighbourhood falls within the Gold Coast City 
Council’s jurisdiction for governance. It is set in a 300 hectare residential area with 880 home 
parcels; more than 60% of the site area is dedicated to natural bushland and parks (Stockland, 
2012). Gross residential density of the conventional neighbourhood is 3 dwellings / hectare and 
the net residential density is 11 dwellings / hectare. The master plan has grouped housing lots 
together and set aside a large open-space corridor under the high voltage transmission line that 
runs through the neighbourhood. Other open spaces are also on the edge of the settlement. The 
neighbourhood does not have a sports field; however, a few small outdoor activity areas such as 
barbeque facilities and children’s playgrounds are available. The streets are laid out across 
                                                     
1 Gross residential density is the ratio of the number of dwellings to the area of land they occupy. The area includes 
internal public streets, all areas of local open space, local or neighbourhood shops, primary and secondary schools, 
local community services, local employment areas and half of the width of adjoining arterial roads (CoA, 1995).  
2 Net residential density is the ratio of the number of dwellings to the area of land they occupy including internal 
public streets, plus half the width of adjoining access roads that provide vehicular access to dwellings (CoA, 1995).  
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contour lines which make it hard to walk or cycle due to the prevailing gradients.  The houses 
do not benefit from the winter sun and summer cool breeze as they are grouped very tightly, 
which is not common in the south-east Queensland’s subtropical climate. In general, the 
building footprint of each house is more than 50% of the lot area. Electricity and water 
consumption in this neighbourhood is similar to the Queensland state average. Community 
infrastructure such as the community hall, local shops and playgrounds are not available at a 
walking distance within this neighbourhood. 
In summary, the two housing developments both display very different approaches in planning, 
design and management of the neighbourhoods. The conventional neighbourhood was a quasi-
control, since it is not intended to control any research parameters, but to compare the 
differences in the objective environmental quality of place and also to explore the level of 
satisfaction residents express with the neighbourhood environmental features. The research 
questions are formulated based on the above mentioned objective environmental quality of the 
neighbourhood and perceived neighbourhood satisfaction expressed by the residents. The 
environmental attitude of people is used as a moderating variable to further explore the 
relationship between the objective environmental quality and the subjective evaluation of the 
residents’ environment.  
Research Questions  
Seven research questions have been framed to investigate neighbourhood environmental 
qualities, personal characteristics of people and perceived neighbourhood satisfaction, and their 
inter-relationships in the ESD and the conventional neighbourhood. The research questions are:  
1. What are the neighbourhood environmental features characterising the ESD and the 
conventional neighbourhood? 
2. What are the environmental attitudes of the people living in the ESD and how do they differ 
from the conventional neighbourhood residents? 
3. What is the relationship between socio-demographic attributes of the respondents and their 
environmental attitudes? 
4. How satisfied are people with their neighbourhood environmental quality? 
5. What is the relationship between socio-demographic attributes of the respondents and overall 
neighbourhood satisfaction? 
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6. How do the components of neighbourhood satisfaction predict overall neighbourhood 
satisfaction? 
7. How do the environmental quality of the neighbourhood, perceived neighbourhood 
satisfaction and environmental attitudes of people relate to each other? 
Research Design and Methodology 
This research is carried out with support from an Australian Research Council (ARC) Linkage 
grant (LP0774952) and industry partners. The ARC project had two objectives. The first was to 
work out a Quality of Life model for a sustainable neighbourhood and the second was to 
explore performance based on resource consumption. This study concentrates on the first 
objective. 
Sustainable development at neighbourhood level has been evaluated by measuring objective 
environmental attributes (Hyde, et al., 2007a; United States Green Building Council, 2009; 
Western Australia Planning Commission, 2009). However, residential satisfaction in sustainable 
neighbourhoods is rarely measured. This study has proposed measuring both aspects to 
understand the sustainable features of the neighbourhood and satisfaction obtained from such 
environmental attributes. No previous research is available for reference, so a comparative study 
has been proposed. A comparative study with mixed research methods is appropriate for this 
exploratory study. An integral part of this mixed method is the comparative study between the 
ESD and the conventional neighbourhood, which involves comparing the results of objective 
environmental quality of the neighbourhood, perceived neighbourhood satisfaction expressed by 
the residents and environmental attitudes of the residents. Desktop study, field observation of 
study sites and questionnaire surveys were used to collect the data. The methodology is further 
elaborated in Chapter 4; however, a summary is presented in Table 0.1. 
Table 0. 1 Research methods 
Research Question  Research Methods 
1. What are the neighbourhood environmental 
features characterising the ESD and the 
conventional neighbourhoods?  
 A sustainable neighbourhood design evaluation tool and a 
checklist of the sustainable built environment are used to 
compare sustainable features in each neighbourhood. Data 
obtained from field observation and secondary sources such 
as Architectural and Landscape Code, Community 
Management Statement and aerial photographs are utilised 
for evaluation.  
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Research Question Research Methods 
2. What are the environmental attitudes of the 
people living in the ESD and how do they 
differ from the conventional neighbourhood 
residents?  
 An environmental attitude survey is used to evaluate 
Preservation and Utilisation attitudes of residents.  
 Statistical analysis tools are considered to compare results 
obtained from both neighbourhoods. 
 
3. What is the relationship between socio-
demographic attributes of the respondents 
and environmental attitudes? 
 Pearson product moment correlation is used to establish the 
relationship between socio-demographic and environmental 
attitudes.  
 
4. How satisfied are people with their 
neighbourhood environmental quality? 
 Household survey on neighbourhood environmental quality is 
used to determine the level of satisfaction. A combined 
average rating of eight neighbourhood attributes give an 
overall neighbourhood satisfaction. 
 
5. What is the relationship between socio-
demographic attributes of the respondents 
and overall neighbourhood satisfaction? 
 Pearson product moment correlation is used to establish the 
relationship between socio-demographic and overall 
neighbourhood satisfaction. 
 
6. How do the components of neighbourhood 
satisfaction predict overall neighbourhood 
satisfaction? 
 
 Multiple regression analysis is used to identify significant 
predictors of overall neighbourhood satisfaction.  
7. How do the environmental quality of the 
neighbourhood, perceived neighbourhood 
satisfaction and environmental attitude of 
people relate to each other?  
 Results obtained from previous research questions (#1 to #6) 
are cross examined using a people-environment relationship 
framework to understand and establish a relationship between 
environmental quality of the neighbourhood, perceived 
neighbourhood satisfaction and environmental attitude of 
people.  
 
 
Limitations of the Study 
The study acknowledges limitations in two aspects. The first is in relation to the selection of  the 
ESD (Case study 1) and sample size. There are a number of environmentally intentional housing 
projects in Australia, but most are initiated by informal groups of people, located in rural 
settings and primarily rely on agricultural activities for their livelihood (Chakma, 2008). 
Further, they are small in size (fewer than 100 households). 
The ARC project brief had identified the Ecovillage, Currumbin as a primary study site. The 
Ecovillage had 46 houses constructed and occupied for more than six months, at the time of 
field study in 2011, and they were considered for data collection. Although the number of 
houses could be a limitation in terms of generalising the results for a larger population, the 
response rate from the Ecovillage is high, as 35 households (76% of total population) responded 
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to the survey. A matching sample (40 households) was obtained from a nearby master planned 
estate, the conventional neighbourhood (Case study 2). 
The Ecovillage, Currumbin project has attracted regular media attention since its inception 
(ABC, 2003; ABC, 2007; ninemsn, 2008; The Fifth Estate, 2009) and received 30 awards at a 
national and international level for promoting sustainable living (Landmatters, 2009). The 
media publicity might have influenced people’s decision in choosing the Ecovillage and, as a 
result, they could have had some biases in answering the survey. To minimise the bias, the 
researcher used multiple instruments to gauge neighbourhood environmental quality, perceived 
satisfaction and environmental attitudes. Open ended responses were collected for major 
attributes that informed the query about neighbourhood satisfaction, which helps in 
understanding the reasons behind satisfaction / dissatisfaction. This study has used 
environmental attitude to understand environmental concern and environmental value of people. 
Researchers (Schultz & Zelezny, 1999; Stern & Dietz, 1994) argue that environmental 
behaviour of people  is associated with environmental value and environmental attitude. 
Measuring environmental behaviour is a complex process and requires more sophisticated social 
science research method such as ethnography, which is beyond the scope of this study.  
Contribution to Knowledge 
This study proposes a new approach of measuring sustainable development project at a 
neighbourhood level by using both an objective and subjective evaluation of the environmental 
quality and explores methodologies to combine them for exploring both environmental and 
human well-being. Personal attributes moderate satisfaction with the environment and 
contribute to people-environment congruity and QoLe. Hence, using the more embedded 
framework of sustainability, also allows exploration and comparison between neighbourhood 
developments and impact of these developments. The study further investigates the assumptions 
underlying the design of a sustainable neighbourhood such as ecological, bioclimatic and 
technological integration. One very important question addressed relates to the need of person 
environment congruity, that is to live in a sustainable neighbourhood with positive relationships 
to living within environmental boundaries together with high levels of occupant satisfaction.   
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Thesis Outline 
The thesis is organised into five major sections as illustrated in Figure 0.2 and it has eight 
chapters. The first three chapters together form the literature review, the fourth explains the 
research methodology, the next three chapters (Chapter 5-7) include results and the final chapter 
(Chapter 8) discusses the results, revisits the model and concludes with future research 
opportunities.  
The study presents an overview of sustainable development. It explores various ways in which 
sustainable development has been defined. It looks back at its evolution, outlines principles 
underlying it and highlights the necessity of adopting sustainable development principles in a 
built environment. This forms the content of the Chapter 1. 
The thesis then discusses sustainable built environments and emphasises their importance in 
sustainable development. At a local level, sustainable communities are considered as building 
blocks for the global sustainability movement by providing infrastructure and services, and a 
convivial social atmosphere. Chapter 2 of the thesis discusses people-environment relationships 
to achieve sustainability goals in housing developments.  
Various currencies for measuring sustainable development at global to local levels are explored 
and a Quality of Life (QoL) model for evaluating human well-being is advanced in Chapter 3. It 
reviews currently available housing satisfaction models and proposes a new model of 
environmental quality of life (QoLe), for sustainable housing. The chapter concludes with 
research questions that emerged from the literature review and proposed QoLe model. 
The proposed QoLe model is further tested in a sustainable neighbourhood and results are 
compared with a conventional neighbourhood. A detailed research methodology is developed 
which explains the research approach and gives an overview of the research design. Chapter 4 
describes the research instruments used to collect the data and ethical considerations for the 
study. The data collection procedure involved testing the questionnaire, piloting and final 
administration to ensure high quality of data and scholarly integrity during the process. 
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Figure 0.3 Thesis outline 
Literature Review 
Introduction 
Chapter 1:  
Sustainable 
development 
 
Why is 
sustainable 
development 
important?  
Chapter 2:  
Sustainable built 
environment 
 
Why does the built 
environment need to 
be sustainable?  
Chapter 3:  
Measuring  a 
sustainable 
neighbourhood 
What kind of 
indicators are most 
suitable for 
evaluating a 
sustainable 
neighbourhood?  
Research Design and 
Methods 
Chapter 4: Measuring environmental QoL (QoLe) 
 
A comparative research method is used to understand environmental 
quality of neighbourhoods, environmental attitudes of people and 
perceived residential satisfaction between the ESD and conventional 
neighbourhood. 
Results 
Chapter 5:  
Neighbourhood 
environmental 
quality  
 
What are the 
environmental 
features available in 
the ESD and 
conventional 
neighbourhood? 
Chapter 6:  
Environmental 
attitudes of the 
residents 
 
What is the 
environmental 
attitude of people in 
the ESD and 
conventional 
neighbourhood? 
Chapter 7:  
Perceived 
neighbourhood 
satisfaction 
How satisfied are 
people with their 
residential 
environmental 
quality in the ESD 
and conventional 
neighbourhood? 
Discussion and 
Conclusion 
Chapter 8: Discussion and conclusion 
 
Interaction between environmental quality of neighbourhood, 
environmental attitudes of residents and perceived neighbourhood 
satisfaction are discussed, practical implications of research are outlined 
along with future research avenues. 
Exploring the environmental QoL (QoLe) in a sustainable neighbourhood 
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The results of the study set out to answer the research questions. The first research question 
examines the objective environmental quality of the neighbourhoods. A sustainable 
development evaluation tool and checklist of the sustainable built environment are used to 
evaluate neighbourhood environmental features. Chapter 5 compares the environmental quality 
of ESD and conventional neighbourhood.  
The second research question is about environmental attitudes of the residents. The 
environmental attitude survey results form the basis for answering this research question. 
Statistical analysis tools are used to compare and contrast any differences in environmental 
concern of the residents from the ESD and conventional neighbourhood. Chapter 6 also 
addresses the third research question which examines the relationship between demographic 
variables and environmental attitudes. 
The fourth, fifth and sixth research questions relate to the perceived neighbourhood satisfaction, 
which is measured using a questionnaire. The overall neighbourhood satisfaction score is 
calculated for both neighbourhoods. Satisfaction with major neighbourhood attributes are 
analysed separately and further supported by open ended responses for those attributes. Pearson 
product-moment correlation coefficients are calculated for demographic variables and overall 
residential satisfaction. Multiple regression analysis assists in identifying neighbourhood 
variables that predict overall neighbourhood satisfaction. Satisfaction, associated with the most 
significant neighbourhood variables, is also examined as it contributes to the QoL. This forms 
the content of Chapter 7. 
The seventh research question of this study cross examines interaction between the 
neighbourhood environmental quality, the environmental attitudes of residents and the 
perceived neighbourhood satisfaction using the proposed model of the environmental quality of 
life (QoLe). Chapter 8 discusses the major findings of the study and sketches out future work in 
this field of study. 
Summary 
Sustainable development initiatives at a local level are linked to meeting the needs of local 
people and improving QoL. Rapid agglomeration of the urban population requires new 
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developments to fulfil the residential needs of people in urban areas. A sustainable 
neighbourhood has been conceived as a local level initiative to fulfil housing needs by 
considering the local environment, social requirements and economic opportunities. Commonly 
available metrics of measuring sustainable development at a local level, most often, use 
objective attributes of the environment through set standards or checklists, and rarely measure 
neighbourhood satisfaction, which contributes in human well-being. If development initiatives 
are intended to fulfil human needs, then knowing the perceived satisfaction obtained from the 
environmental quality of the neighbourhood can offer an alternate approach of evaluating 
success of a development project at local level. This study has proposed a new framework called 
the environmental QoL (QoLe). The QoLe investigates the progress of sustainable development 
at a neighbourhood scale by combining the neighbourhood environmental features, personal 
characteristics of people and neighbourhood satisfaction expressed by the residents. The 
research tests the model in an ecologically sustainable neighbourhood and compares the results 
with a conventional suburban development in south-east Queensland, Australia. 
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CHAPTER 1: 
CHALLENGES OF SUSTAINABLE 
DEVELOPMENT 
INTRODUCTION 
Sustainable development is not a choice, but a necessity for human survival (Joint Nature 
Conservation Committee, 2006). The aim of this chapter is to explore the determinants of 
sustainable development as they arose from the environmental movement and highlight the 
necessity to adopt its principles in the built environment (Figure 1.1). Sustainable development 
has been defined in many ways depending upon its importance within different disciplines such 
as environmental studies, economics and social sciences. This chapter compares the definitions 
within the mentioned professions and from their philosophical standpoints. It discusses the 
major elements of sustainable development including the environment, economy and society, 
and their interaction. Principles of sustainable development emphasise the necessity for 
environmental conservation / preservation, social equity and future prosperity along with 
environmental activism.  
The chapter also presents a historical overview of political dimensions, before and after the 
Brundtland report to the United Nation’s World Commission on Environment and Development. 
The environmental movement of the mid-20th century laid the foundation for the sustainability 
movement in pre-Brundtland periods, but later economic and social issues were integrated along 
with environmental discourse in the Brundtland report, which led to the new approach in 
development thinking. The chapter concludes by recognising the necessity of a sustainable built 
environment in a rapidly urbanising world. 
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Figure 1.1 Chapter outline 
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Definitions 
Development projects are intended to contribute towards the development of humanity. 
Max-Neef (2010, p. xxii) argues that ‘Development is about people and not about objects.’ Prior 
to sustainable development gaining wide acceptance on a global stage, economic indicators 
were used to demonstrate the progress of humanity. The impact of excessive industrialisation 
has adversely affected the environment and contributed to social problems, which further 
affected human well-being despite unprecedented economic growth in the industrialised nations. 
Sustainable development is promoted to ensure human well-being by adopting social and 
economic progress within the environmental limits.  
The most often quoted definition of sustainable development comes from the Brundtland report: 
‘Sustainable development is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs’ (Brundtland, 1987, p. 
43). According to the report, sustainable development is an important criterion for human 
well-being. In the definition, ‘needs’ stands for the environmental, economic and social needs of 
human beings, which are interdependent. Moreover, the Report emphasised that the well-being 
of humanity is highly dependent on the environment (Brundtland, 1987). The framework of 
sustainable development has been used to understand the relationships of people with nature and 
among people (Hopwood, Mellor & O'Brien, 2005). 
Aplet and the American Wilderness Society (1993) argue that the concept of sustainability for 
renewable activities and non-renewable activities is somehow different. For renewable activities 
such as agriculture and forestry, sustainability is to live off interest rather than consuming 
natural capital. It means using the resources at rates within their capacity to renew (Munro & 
Holdgate, 1991). Sustainable development that deals with humanity and nature can be further 
explained through a spectrum from ‘very weak’ or ‘light green’ to ‘very strong’ or ‘deep green’ 
(Turner, Pearce & Bateman, 1994). 
Sustainable development for non-renewable activities such as urbanisation connotes a balancing 
act between the natural ecosystem and overall human well-being. An anthropocentric worldview 
puts human well-being at the forefront and thus favours a weak version of sustainability. It 
considers technological solutions for environmental problems and, in particular, substitutability 
Chapter 1 |  Challenges of Sustainable Development 
Exploring the environmental quality of life for sustainable neighbourhood planning 1-4 
of natural capital with human capital (Haughton, 1999). An ecocentric approach gives priority 
to a natural ecosystem or global ecology and holds a more nature centred approach, i.e. ‘strong’ 
or ‘deep green’ sustainability worldview. The ecocentric approach seeks to preserve natural 
assets, reduce overall consumption levels and for people to live within environmental limits. 
This concept urges people to avoid unnecessary, high risks associated with untested 
technological solutions in development practices (Haughton, 1999). 
At a conceptual level, there is a long standing debate on environmental protection and 
sustainable development. Environmental protection, most often, separates humanity from nature 
(Roseland, 2005); whereas sustainable development integrates humanity and nature to enhance 
the well-being of both through people-environment congruity (Moser, 2009). There is no 
consensus over a single definition of sustainable development. Definitions are framed around 
sectoral priorities such as environmental / ecological, social and economic. 
Environmental  l imits  
 Sustainable development is the ‘need for humanity to live equitably within the means 
of nature’ (Wackernagel & Rees, 1996, p. 33 original emphasis). 
 Sustainable development means that ‘conditions necessary for equal access to the 
resources base be met for each generation’ (Pearce, 1987, p. 13). 
Sustainable development as defined by Wackernagel and Rees (1996) and Pearce (1987) gives 
priority to equitable living for current and future generations. These authors have highlighted 
the resource constraint neglected up until the 1970s. A high level of resource extraction can be 
economically beneficial to the current generation; however, it may discount future supply. 
Economic development  
 Sustainable development involves a ‘non-declining per capita utility – because of its 
self-evident appeal as a criterion for intergenerational equity’ (Pezzey, 1989, p. 11). 
 ‘Sustainable development is development that ensures non-declining per capital 
national wealth by replacing or conserving the sources of that wealth; that is, stocks of 
produced, human, social and natural capital’ (United Nations, European Commission, 
International Monetary Fund, Organisation for Economic Co-operation and 
Development & World Bank, 2003, p. 4). 
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The economy is often considered as a single metric with which to measure progress and the 
prosperity of a society. Sustainable development from an economic perspective aims to 
maintain high and stable levels of economic growth for both present and future generations. The 
United Nations et al. (2003) urge conservation of resources that will contribute to the economic 
growth of nations. 
Socia l  development  
 Sustainable development means ‘improving the quality of human life while living 
within the carrying capacity of supporting ecosystems’ (Munro & Holdgate, 1991, p. 
221). 
 ‘Sustainable development is about ensuring a better quality of life for everyone, now 
and for generations to come’ (Department of the Environment, Transport and the 
Regions [DETR], 1999). 
Sustainable development is considered as a means to facilitate social progress, economic 
growth, and environment and resource protection. ‘Quality of life’ considers individual or 
societal aspirations and is subjective in nature. Basic needs are essential components for 
perceived well-being or quality of human life, which needs to be fulfilled within environmental 
limits.  
Australia's National Strategy for Ecologically Sustainable Development (1992) defines 
ecologically sustainable development as: 'using, conserving and enhancing the community's 
resources so that ecological processes, on which life depends, are maintained, and the total 
quality of life, now and in the future, can be increased'. In Australian definitions of sustainable 
development, the environment most often corresponds with the natural environment or to nature 
and less with the built environment (McManus, 2005). However, it explicitly links 
environmental well-being as a necessary condition for human quality of life. 
Historical Context 
Sustainability and progress in human civilisation are strongly inter-related (Basiago, 1995). 
Advancement in science and technology has paved the way for human progress, which was 
slow and incremental until the start of the Industrial Revolution. During the Industrial 
Revolution, however the pace of human development and the progress of human societies were 
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rapid, and were linked to economic growth and material advancement (Du Pisani, 2006). 
Industrialisation had a significant effect on people’s thinking and it was considered acceptable 
to utilise natural resources for economic production; the importance of industry and market 
were highlighted (Worster, 1993). The economic growth of industrial nations had mixed results 
in respect of the living standards of people. The majority of the population who worked in 
factories and mines lived in poverty and poor health condition, whereas a few rich people had 
high living standards (Hobsbawm, 1963). The result of excessive industrialisation and 
exploitation of natural resources for economic growth was environmental degradation (Du 
Pisani, 2006). In the early 1970s, the environmental movement started to make the public aware 
about the consequences of massive industrialisation and economic growth focused development 
activities. It gained further momentum in the 1980s and influenced the conceptualisation of the 
modern ‘sustainable development’ agenda. 
The term ‘sustainable development’ was popularised and used extensively in the literature after 
it was embraced and redefined in Our Common Future, a report to the United Nations by the 
World Commission on Environment and Development (WCED). The report is popularly known 
as the Brundtland Report (1987) after the name of the commission chairperson Dr Gro Harlem 
Brundtland, the then Prime Minister of Norway. The modern definition of the sustainable 
development concept has integrated economic and social dimensions with environmental 
concerns. 
Pre -Brundtland susta inable  development  in i t iat ions  
By the 1970s, the notion of continuous human progress based on economic growth together 
with development based on Western ideology gradually started to fail. People realised that 
although technological advancement had contributed to material progress and easier living for 
some, the downside to the advancement in science and technology was the damage to the 
natural environment (Du Pisani, 2006). Rapid population growth, industrial pollution, resource 
depletion and environmental degradation were more evident after WW II. 
Ecologists, conservationists and environmental activists have raised concerns about massive 
industrialisation since the mid-20th century. In ‘The Land Ethic’ from the book A Sand County 
Almanac (Leopold, 1949), Aldo Leopold stressed the role of nature not only be considered as a 
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mirror and teacher but also for human survival. Rachel Carson’s Silent Spring (1962) sent a 
powerful message to society by highlighting horrific issues of environmental degradation as a 
result of chemical use in agriculture. She believed that agricultural pesticides directly affected 
the survival of the ecosystem, as well as animals and humans. Paul Ehrlich’s The Population 
Bomb (1968) warned about the consequences of overpopulation. He urged immediate action to 
limit population growth for long term human survival on the earth.   
A Sand Country Almanac, Silent Spring and The Population Bomb contributed significantly to 
the awareness and education of people about the importance of environmental issues. On 22 
April 1970, the first Earth Day was observed, which attracted over 20 million people throughout 
the United States and raised environmental concerns publicly (Earth Day Network, 2012). This 
informal environmental movement generated strong public awareness about the impact of 
industrial society on the environment and pushed the US government to pass the Clean Air, 
Clean Water and Endangered Species Acts, and to establish the Environmental Protection 
Agency (EPA) to monitor the environmental impact of businesses and industries (Edwards, 
2005). 
In 1972, the United Nations Human Environment conference in Stockholm, Sweden 
internationalised the debate and issued a declaration comprising 26 principles to inspire and 
guide people in the preservation and enhancement of the human environment (United Nations 
Environment Programme, 2012b). The Stockholm conference paved the way for numerous 
environmental protection agencies in many countries. The United Nations Environment 
Programme (UNEP) is one of them. The UNEP was established in 1972 with a mission ‘to 
provide leadership and encourage partnerships in caring for the environment by inspiring, 
informing and enabling nations and people to improve their quality of life without 
compromising that of future generations” (United Nations Environment Programme, 2012a).  
Street protests, media attention, and musical programs also highlighted the consequence of a 
looming ecological crisis. They stimulated new modes of thinking about development and 
recognised sustainable development as an alternative to unlimited economic growth (Du Pisani, 
2006). 
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The first oil crisis in 1973 and worldwide recession of the mid 1970s alarmed people and 
signalled that there were definitely limited resources on earth. It had a long lasting impact on the 
industrial nations until the late 1980s, when economic recovery in the northern hemisphere 
started (Tylecote, 1992). The publication of Limits to Growth (Meadows, Meadows, Randers & 
Behrens, 1972) raised further concerns about economic growth and population expansion.  
Researchers  argued that people had already overstepped the carrying capacity of the earth and 
its natural ecosystem (Meadows, Meadows, Randers & Behrens, 1972). However, proponents of 
economic growth were confident that humankind would find or create new resources to cope 
with environmental, population and resources problems (Du Pisani, 2006). 
The initial concept of ‘economic growth’ based on extensive resource exploitation and 
‘development’ based on the Western ideology of a market based and high consuming society 
were vigorously challenged (Meadows, Meadows, Randers & Behrens, 1972). It was recognised 
that industrial development based on economic growth could not be achieved without serious 
environmental consequences. The Limits to Growth  (Meadows, Meadows, Randers & Behrens, 
1972) recommended zero growth options whereas, E.F. Schumacher advocated and 
implemented the Small is Beautiful (1973) concept. 
The term ‘sustainable development’ was first used by Barbara Ward in Only One Earth (Ward 
& Dubos, 1972). She used it to reconcile development and conservation. The term is an 
oxymoron, since ‘development’ is commonly known as the exploitation of resources and 
‘conservation’ is related to the protection of resources. Du Pisani (2006) argued that the concept 
of sustainable development emerged as a compromise between the notions of development and 
conservation as interdependent issues. Alternative development models recognised that 
environmental and social dimensions were equally important for addressing global inequalities. 
Small scale communities were conceived of by many authors to demonstrate sustainable 
development. Edward Goldsmith (1972) in A Blueprint for Survival, E F Schumacher (1973) in 
Small is Beautiful  and James Coomer (1979) in Quest for a Sustainable Society all suggested 
having small, decentralised communities which could be sustainable indefinitely while giving 
optimum satisfaction to their members. The authors envisioned small, self-sufficient 
communities in harmony with nature and neighbours, as a model for sustainable development at 
a local level. 
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Lester Brown’s Building a Sustainable Society (1981) presented a thoughtful alternative to 
mainstream  society. He argued that human beings were diminishing the resource base upon 
which their survival depended. He expressed deep concern over disregard for fundamental 
ecological limitations and called it an ‘un-sustainable’ practice. He conceptualised a sustainable 
society as integrating the biological diversity of nature considering inherent ecological and 
economic issues. He also outlined that a transition to a sustainable society would require 
adjustment to economic forces and public policies, but would largely rely on voluntary changes 
in lifestyle.  
The Worldwatch Institute highlighted the discrepancy between the world’s resource base and 
economic development in the first State of the World report (Brown, et al., 1984). It outlined a 
very important environmental challenge that the society was living beyond the means, largely 
by borrowing against the future.  
Sustainable  development  in i t iat ives:   
From the Brundt land report  to  the current  s i tuat ion  
In 1983, the United Nations formed the World Commission on Environment and Development 
(WCED), chaired by Dr Gro Harlem Brundtland, to develop ‘A global agenda for change’ and 
to recommend options that could link people, resources, environment and development. Among 
many other tasks, it was asked to propose long term environmental strategies to achieve 
sustainable development.  
In 1987, the Brundtland report, Our Common Future provided comprehensive global solutions 
balancing ecology, economy and social justice. Inter-generational equity was given a high 
importance, which is reflected in the definition at the start of this chapter. The report 
popularised the term ‘sustainable development’ in all levels of society (Edwards, 2005). The 
definition highlighted the role of the present generation’s stewardship of resources. It 
recognised economic growth as a way to raise living standards of people; but emphasised that it 
must not degrade or deplete natural resources and it should not have a serious impact on the 
global environment to be inherited by future generations.  
The report recognised economic and environmental challenges faced by both developing and 
developed nations. Developing nations have not been able to meet basic needs such as water, 
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food, shelter, education and jobs for their people; hence, economic growth is necessary to 
provide basic needs and to improve people’s quality of life. In contrast, excessive consumerism 
and the affluent lifestyles of the developed nations have been consuming natural resources at 
unprecedented rates and generating excessive amounts of waste which the atmosphere, the 
earth, rivers and the sea cannot absorb. In the report, developed countries were urged to reduce 
their consumption patterns, to reduce waste, and to adopt environment friendly lifestyles to 
achieve a higher quality of life.  
For all this, the report received wide criticism from environmental groups for not being able to 
address the inherent barriers and obstacles associated with consumerism in the developed 
nations (Elliott, 2009).  
The ‘Earth Summit’ in 1992 was held in Rio de Janeiro, organised by the UN, to review 
progress on the environment and development since the WECD report of 1987. This conference 
was attended by representatives from 170 nations and 2,500 nongovernmental organisations to 
identify the principles and agenda for sustainable development in the future (Elliott, 2009). The 
summit has been considered a landmark event since it was attended by 108 heads of state or 
government representatives. The summit passed several pieces of significant legislation: the Rio 
Declaration on Environment and Development, the Agenda 21 document and the Framework 
Convention on Climate Change, and the Convention on Biology Diversity. That was the first 
time that sustainable development was recognised as a global political agenda. Some national 
and state governments developed local level initiatives to implement Agenda 21 through Local 
Agenda 21 (LA21), which recognised the role of local level society and institutions in 
sustainable development initiatives. Adams (2002) summarised ideas around the environment 
and development in LA21 as: 
 recognising economic growth within environmental limits 
 emphasising local environmental issues 
 implementing sound technologies based on science to meet sustainable development 
goals 
 encouraging participation from a full spectrum of society, e.g. women, children, young 
people, Indigenous people, different trades, businesses, local authorities, professionals  
and scientists 
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This document has been widely accepted worldwide by 80 nations and many local government 
institutions (International Council for Local Environmental Initiatives [ICLEI], 2012). The 
LA21 document was adopted by 85 local councils in Australia as their commitment towards 
sustainable development at a local level (ICLEI, 2012). 
In 1997, the United Nations Framework Convention on Climate Change (UNFCCC) was 
adopted as the Kyoto Protocol. The UNFCCC is an international environmental treaty that 
commits industrialised countries to reduce / stabilise greenhouse gas (GHG) emissions. The 
protocol sets targets for the developed countries as they are responsible for current high levels 
of GHG emissions. It aims to reduce global GHG emission by a two pronged approach. The 
industrial nations can reduce their emission level at home or can invest in reducing emissions 
from other countries, especially developing countries. It opens a new avenue to benefit 
developing nations by emission trading schemes through a Clean Development Mechanism 
(CDM) (UNGFCCC, 2012). 
The Protocol has been signed by 191 countries; however, the United States has not signed it and 
Canada withdrew from it in 2011. Australia ratified the Kyoto Protocol in 2007 when the 
Australian Labor Party (ALP) resumed power after 11 years. Australia remains ‘on track’ to 
meet its Kyoto Protocol target of limiting average annual emissions over the Kyoto Protocol's 
first commitment period (2008 to 2012) (Commonwealth of Australia, 2012). 
The World Summit on Sustainable Development (WSSD) was held in South Africa in 2002 to 
strengthen the political commitment and partnership between developed and developing 
countries to achieve sustainable development. Global political polarisation due to the Iraq War 
affected the WSSD’s capacity to reach concrete goals. However, developing countries 
expressed their commitment to environmental, social and economic development issues. The 
Summit recognised the implications of globalisation on sustainable development, which opened 
new challenges and opportunities through market integration, mobility of capital, and significant 
increases in investment flows around the globe (Elliott, 2009). 
The world leaders gathered in Rio de Janeiro once again in 2012. The Rio+20 Earth Summit 
declaration was titled ‘The Future We Want’. Apart from strengthening the previous conference 
policies, this conference had two major themes:  
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 a green economy in the context of sustainable development and poverty eradication and  
 an institutional framework for sustainable development.  
The summit agreed to work on broader measures of progress to complement GDP in the field of 
the ‘Green Economy’. Similarly, large and publicly listed companies were encouraged to 
consider integrating sustainability information into their reports. It has paved a way for a new 
approach in development projects.  
New Approach in Development Thinking 
As an alternative to advancement in science and technology, and economic growth, the concept 
of ‘development’ was used to gauge human progress from the mid-20th century. At that time, it 
was considered separate from the environment. The model of development was based on the 
free market concept and the high consuming society of the West (Peet, 1999). The social 
movement of the 1960s and 1970s gave priorities to social equity, which described development 
as ‘growth with equity’ (Elliott, 2009). It was conceived of as a multi-dimensional concept 
integrated with the social and material well-being of all members of society. 
With the widespread recognition of the sustainability movement, development approaches were 
also related to population, usage of natural resources and resultant impacts on the environment 
together with economic growth and social equity (Elliott, 2009). The Committee on 
Comparative Politics of the United States Social Science Research Council defines development 
as, ‘an evolutionary process in which the human capacity increased in terms of initiating new 
structures, coping with problems, adapting to continuous change, and striving purposefully and 
creatively to attain new goals’ (Peet, 1999, p. 77). LA21 encourages local level institutions and 
stakeholders to participate in development initiatives by putting people as a first priority, also 
known as a bottom-up approach. It is considered as inclusive and is more likely to be 
sustainable (Elliott, 2009). 
Sustainable Development Models 
The conventional development approaches are less sensitive to the issues related to 
environmental degradation / over exploitation and social inequality, and concentrate mainly on 
economic growth in developed nations (Brown, 1981; Haughton, 1999; Roseland, 2005). In the 
new millennium, sustainable development is regarded high in the policy sector. The basic 
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concept is explained as three interconnected rings (Figure 1.2) which represent social, economic 
and environmental aspects (Barton, 2000 p.8).  
 
Figure 1.2 Three ring model of sustainable development (Source: Barton 2000 p.8) 
The intersection of these three domains, the centre represents sustainable development. This 
model considers social, economic and environmental aspects as relatively separate entities. It 
leads to assumptions that trade-offs can be made between the three sectors. Moreover, the 
separation of three sectors encourages a technical fix approach to sustainable development. It 
leads towards a sectoral intervention:  for example, lower resources use and greenhouse gas 
trading are proposed for pollution control rather than tackling deeper issues or reflecting the 
connection between society, economy and the environment (Giddings, Hopwood & O'Brien, 
2002). Advanced countries give priority to economic growth and believe it can bring overall 
human well-being (Jaffee, 1998) and even consider the environment as a commodity (Dasgupta, 
1990), which can be traded off for economic growth by putting a price on damaged biodiversity 
(Fromm, 2000) and greenhouse gas emissions. Mawhinney (2002) argued that a perfect balance 
of environment, economy and society might not be possible in practice. Thus, it is argued that 
sustainable development aims towards lowering or reducing environmental impact while 
maximising economic and social benefits.  
An alternative model is to see that humanity is embedded in the natural system and that the 
environment plays a crucial role; without the planet’s basic environmental life support system 
there can be no economy or society. Similarly, economic activities can only take place if there is 
a society. These inter-relationships provide an alternative model (Figure 1.3) which maintains 
that human society lives within the environment’s limits and that the economy meets society’s 
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needs (Levett, 1998). In this model, the economy is nested within society, which is nested 
within the environment, but it does not mean that economy should be considered as a nucleus of 
sustainable development. Rather, it is a subset of the others and is dependent upon them 
(Giddings, Hopwood & O'Brien, 2002). The nested model supports interactions between the 
environment, society and the economy. These supported interactions are lacking in the three 
ring model. However, Levett’s model too is not clear on the form of interactions of people 
within the model. 
 
Figure 1.3 Sustainable development model proposed by Levett (1998), which consider the environment as 
a major determinant. 
Since the environment is the ultimate source of energy and resources, and must be the container 
of its waste, it should be seen as a major constraint. Human activities within social and 
economic domains are complex. In pre-industrial society, human needs were largely met within 
the social domain by mutual help and bartering as guided by social doctrine. Even today, some 
communities value all work equally and use an hour of work as currency (Assadourian, 2008). 
However, mainstream society is highly commercialised, and social capital is often traded 
against economic values. Economic prosperity has an impact on social relationships as many 
services previously received from family members are now purchased in the market such as 
aged and child care (Stiglitz, Sen & Fitoussi, 2009). This commercial practice tends to create 
wider gaps in society making it less equitable, which is contrary to the fundamental principles 
of sustainable development. 
Sustainable Development Principles 
Researchers from diverse disciplines have defined sustainable development by emphasising the 
stance of their professions. However, in each discipline, at the conceptual level, futurity, equity, 
global environmentalism and biodiversity are four principles of sustainability (Basiago, 1995; 
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Mawhinney, 2002; Stiglitz, Sen & Fitoussi, 2009) and form the core values of sustainable 
development in any sector. 
Futuri ty  
The  very concept of sustainability is related to futurity, which expresses a concern for the 
welfare of future generation (Basiago, 1995). It is a challenging task to foresee what future 
circumstances might be in terms of a time frame. The Brundtland definition of sustainable 
development has asked for inter-generational consideration. Similarly, McDonough (1992) in 
The Hannover Principles highlighted futurity by including the requirement to ‘create safe 
objects of long term value’. In the built environment, this principle implies to ‘touch the earth 
lightly’ so that nature is protected and if building ceases to exist, biodiversity can take over in 
its original form. The futurity principle of sustainable development reminds us that any action 
taken now should not put unnecessary burden on future generations and their well-being. 
Equity  
Sustainable development aims to ensure equal access not only to social and economic benefits, 
but  also to carry the burdens within and between generations (Basiago, 1995). This principle 
reminds the present generation to be mindful when using resources for economic benefits, such 
that the future generations will also have equal rights over the natural resources. Rapid 
population increases and unprecedented urbanisation in developing nations have created a wide 
disparity in resource allocation in such countries (Das Gupta, Bongaarts & Cleland, 2011). 
Widespread consumerism in developed nations is not only accelerating resource depletion 
nationally and regionally, it also exploits resources globally (Seyfang, 2009). 
Global  environmental ism  
According to the Australian Macquarie dictionary, environmentalism means ‘advocacy of the 
protection and conservation of the natural environment’. Global environmentalism recognises 
the global dimension of ecological problems associated with the use or depletion of natural 
capital by one or some at the cost of others (Basiago, 1995). The environmental movement of 
the mid-20th century has contributed significantly to the sustainability debate and, since then, 
environmentalism has been considered as one of the very important dimensions in sustainable 
development discourse. It is now well-established that without environmental well-being, long 
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term human well-being is impossible to achieve (Moser, 2009) and human well-being is one of 
the goals of sustainable development. During the Industrial Revolution, developed nations 
over-used natural resources, produced huge amounts of waste and degraded the environment. 
The  resilience of the earth was over-estimated, but around the 1960s,  there was a realisation 
that the earth could not support such exploitation without adverse consequences (Adams, 2001). 
According to O'Riordan (1991), the new environmentalism that emerged in the 1970s had a 
similar conceptual meaning to sustainable development. It was in opposition to industrialism 
(Adams, 2001) and sought to strive to recognise the limitations of  the earth in providing basic 
needs for all living things.  
Biodivers i ty  
The environment consists of biophysical components, biotic and abiotic, and in all they are 
interdependent (Bonnes & Bonaiuto, 2002). Extinction or over-population of one species can 
affect others directly or indirectly. Rapid increases in the human population threaten natural 
systems, cause loss of biodiversity and eventually affect human survival. Biodiversity provides 
many benefits to humanity and towards the proper functioning of the ecosystem at large 
(Naeem, et al., 1999). Bonnes and Bonaiuto (2002) argue that interdependencies between nature 
and humanity recognise the importance of biodiversity and guarantee the sustainability of the 
ecosystem, which is essential for sustainable development. Biodiversity plays a great role in 
maintaining the integrity of ecological processes and systems (Basiago, 1995). Baumgärtner 
(2007) suggests that biodiversity can also be considered as an insurance policy against the 
uncertain provision of ecosystem services. 
People are often blamed for accelerating unsustainability through actions such as unprecedented 
population growth, affluent lifestyle and inefficient / polluting technologies. Population growth 
and affluent lifestyles have always been a considerable threat to the environment as they 
accelerate the rate of resource extraction and also produce a vast amount of waste; whereas 
technology has continuously improved since the industrial revolution. However, technology 
alone could not balance the impact of growing population and affluent lifestyles, particularly in 
the West.  
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Challenges for Sustainability  
Ehrlich and Holdren (1972) identified human impact on the environment as a major challenge 
for sustainability. They expressed the impact on the environment by I = PAT, where, Impact (I) 
was the product of population (P), affluence (A) and technology (T). They argued that 
overpopulation, excessive affluence and faulty technological development would increase 
environmental impact. Wadley (2010) redefined affluence by breaking it into attitudes and 
consumption, which is expressed as EI = f (P, A, C, T), where environmental impact (EI) is a 
function of population (P); People’s attitudes (A); consumption aspirations (C) - a surrogate for 
capital production or per capita consumption, often measured in terms of the GDP; and 
technology (T) which is a measure of the impact per unit of production or consumption. 
If other things remain the same in the above expression, an increase in population, consumerism 
attitudes, consumption patterns or technology would each worsen the environmental quality. As 
that impact increases, human well-being would necessarily deteriorate (Goklany, 2009). 
Population growth remains one of the major problems for environmental impact as it forces the 
economy to grow to meet the increased demand and thus has an increased pressure on the 
environment. The world’s population growth rate is now around 1.1% per year which is half of 
the peak rate of the 1960s; however, the overall consumption rate does not follow the same 
trend (Mace, Terama & Coulson, 2013). According to Mace et al. (2013), the population growth 
rate of many high income countries is close to the replacement rate, but per capita resource 
consumption remains several times higher, if compared to the low income countries. Current 
population growth rate in the low income countries is 2.1%, whereas it is 0.7% for the high 
income countries (The World Bank, 2012). Therefore, the conspicuous consumption of the 
developed nations remains the major challenge for sustainable development. 
However, technology advocates believe in its advancement in minimising environmental impact 
caused by increased population and affluent lifestyle (Cherow, 2001). New, improved, green 
and clean technologies do care for the environment and help to reduce the environmental 
impact. An individual’s personal motivation plays an instrumental role in reducing 
environmental impact related to attitude and consumption pattern. Sustainable development thus 
requires not only technological sustainability but also behavioural sustainability, mainly focused 
on pro-environmental attitudes and behavioural aspects. 
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The fourth assessment report from the Intergovernmental Panel on Climate Change (IPCC) 
outlined a high level of agreement and medium evidence on the changes in lifestyle and 
behavioural pattern in contributing to climate change mitigation (Core Writing Team, Pachauri 
& Reisinger, 2007, p. 59). This might have a positive impact on the environment. Human 
values, attitudes and behaviours are recognised as important qualities that contribute to 
sustainable development (Leiserowitz, Kates & Parris, 2006). These new qualities are essential 
to promote both environmental and human well-being, and to challenge the mainstream culture 
of consumerism, individualism and domination of nature (Raskin, et al., 2002), particularly in 
the urban environment. 
Sustainable Urban Environment 
The scale of human settlement varies considerably in terms of the size and types of facilities 
available. Settlements can be termed hamlets, villages, towns, cities and metropolises, 
depending on population size in incremental order. Most often, the built environment alters the 
existing landscape and, in some way, affects the ecology of its site. Larger settlements, such as 
cities and metropolises, around the world consume around 75% of total energy usage (United 
Nations Environment Programme, 2007) and draw huge resources from nearby or from far 
hinterlands, and discharge waste, pollute the environment and also displace or threaten natural 
habitats. 
In the 21st century, a majority of the earth’s population is now living in urban areas with a high 
concentration of people in less than half a per cent of the total available land area (Schneider, 
Friedl & Potere, 2009). Rapid growth in urban populations is putting huge pressure on the 
existing infrastructure and is also responsible for extending urban boundaries to nearby 
agricultural land or rural areas. Urbanisation has led to increased energy use and carbon dioxide 
emissions due to the requirements of additional infrastructure to accommodate the growing 
population and necessary services (Poumanyvong & Kaneko, 2010). Some experts claim that 
urbanisation helps in reducing or lowering energy use, in turn reducing carbon emissions 
(Newman & Kenworthy, 1999). However, private vehicle ownership and total energy 
consumption at a household level continues to rise along with urban population growth in 
Australia (Australian Bureau of Statistics, 2010; Australian Bureau of Statistics, 2012). 
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It is likely that the pace of urbanisation will continue and urban sectors will consistently 
stimulate the economic growth of each nation (Kibert, 1999). It is thus necessary to embed 
sustainable development principles in an urban framework. Kibert (1999) argues that 
sustainable development in the built environment is to be achieved by reducing resource 
consumption and waste generation, protecting the environment and ensuring social equity. A 
sustainable built environment would consume resources such as energy, water and materials at a 
replenishable rate, which ensures protection of natural systems and the creation of healthy 
human habitat (Kibert, 1999). Similarly, closed loop systems in resources, i.e. reuse and recycle 
along with reduction in usage, could also prolong the earth’s finite resource base. 
Summary 
Sustainable development is a contested concept. Historically, environmental movements of the 
mid-20th century highlighted environmental damage due to excessive industrialisation, which 
gave priority to economic growth. By the early 1990s, alternative development models were 
proposed that recognised the importance of environmental protection along with economic 
progress (Brown, 1981; Goldsmith, 1972; Schumacher, 1973). The Brundtland report (1987) 
integrated social equity into the previously outlined environment and economic dimensions and 
popularised the term ‘sustainable development’. It gave emphasis to present and future 
generations’ needs, and also outlined different strategies for developed and developing nations. 
The former were urged to reduce their consumption within environmental limits, whereas 
developing nations could consider economic growth for raising standards of living, also within 
the same limit. 
The Earth Summit of 1992 and the subsequent review meetings in 1997, 2002 and 2012 played 
an instrumental role in drawing sustainable development into mainstream discussion in both 
developed and developing nations. Agenda 21 recognised local initiatives in achieving 
sustainable development through a bottom up approach; whereas the Kyoto Protocol set targets 
for greenhouse gas emission reduction for industrialised nations through top level commitment. 
The three rings sustainable development model considers balancing environment, economy and 
social issues in development initiatives. It allows trade-off between them and the model 
considers that it is appropriate to exploit the environment if that would benefit the economy and 
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society. Alternatively, the concentric circle model gives high importance to the environment and 
considers society and the economy as dependent on the environment. Although human factors 
are considered as important determinants in sustainability, they are seldom included in the 
sustainable development models and in the evaluation process. 
This chapter explored issues related to population, attitudes, consumerism and technology in 
relation to sustainability. Population reduction, pro-environmental attitudes, less affluent 
lifestyles and improved technology were identified as capable of lessening the environmental 
impact and a way towards achieving sustainable development goals. Population growth in urban 
areas is at an unprecedented rate which necessitates a focus on the remaining issues. 
Technological advancement alone may not be able to keep up with population growth, thus 
focus on pro-environmental attitudes and a less affluent lifestyle are imminent (Trainer, 2010). 
The next chapter discusses issues of the urban environment and approaches to achieving 
sustainability at a local level. It also explores the relationship between people and the 
environment for sustainable development. 
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CHAPTER 2: 
SUSTAINABLE BUILT ENVIRONMENT 
INTRODUCTION 
Chapter 1 discussed sustainable development and outlined briefly the role of the built 
environment in it. This chapter discusses the issues of the built environment and explores 
options for sustaining it (Figure 2.1). The urban population is growing at a strong rate and 
growth is expected to continue for years and decades. The growing population has brought 
changes which have adversely affected the environment. Increased consumption; additional 
infrastructure, increased traffic, pollution and waste generation are some examples. 
Governments and policy makers are facing challenges to manage the built environment so that it 
will continue to support economic growth with finite resources, and at the same time it remains 
environmentally benign and socially equitable. Sustainable urban development strategies can 
help to manage environmental issues, social connectedness and economic growth within the 
built environment. However, their implementation at different scales (e.g. regional, city and 
neighbourhood) exhibit different sets of challenges and concerns. This chapter argues for 
considering community level initiatives to achieve sustainable development at a local level. It 
also discusses the role of personal characteristics (e.g. environmental behaviour) and 
individuals’ relationships to the environment (e.g. people-environment relationships) in 
sustainable communities. 
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Figure 2.1 Chapter outline of sustainable built environment.  
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Issues of the Built Environment 
A recent study outlined that, globally, the built environment occupies less than half a per cent of 
the total available land area (Schneider, Friedl & Potere, 2009), but consumes 60-80% of energy 
and is responsible for 75% of carbon emissions (United Nations Environment Programme, 
2011). High energy consumption and associated carbon emissions have serious consequences 
for the survival of human beings and the natural environment. Rapid population growth of urban 
centres is one of the major issues of the built environment. The State of the Environment 2011 
(Australian Government, 2011) has also outlined population growth as a major challenge in 
Australian cities. The growing population has many impacts. It leads to an increase in the 
physical size of cities, higher population densities, greater demands on natural assets within 
cities and increased congestion. Additional people and infrastructure can increase the demand 
for water and energy, and also increase waste generation. Some of the major issues are 
identified (Figure 2.2), and discussed below. 
 
Figure 2.2 Major issues of the built environment 
Urban populat ion growth  
Early urbanisation started more than 9,000 years ago in the Neolithic age. The process was slow 
and incremental in pre-industrial cities. According to Davis (1955, p. 433), the urban population 
(cities of more than 100,000 people) was 15.6 million (1.7% of the total population) in 1800, 
which grew to 313.7 million (13.1%) by 1950. The Industrial Revolution contributed 
significantly to attracting people from the hinterland and also from distant locations to the cities. 
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The pace of urbanisation was continuously on the rise through the 20th century. In 2007, the 
world’s urban population reached 3.4 billion (50% of the total population) with around 80% of 
people in high income nations living in urban areas (The World Bank, 2012). The population 
trend indicates that the world will be ultimately urbanised in the future if the resources are 
available to support this kind of urbanisation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.3 Population density of Australia. Capital cities and major cities along the coast have the highest 
population density. Inland has the lowest population density which is less than 0.1 people per sq km. 
(Australian Bureau of Statistics, 2011) 
Close to two-thirds of the Australian population  is highly concentrated in capital cities and 
some other coastal cities (Figure 2.3). The population growth in capital cities is also remarkable. 
According to the Australian Bureau of Statistics (2011), the capital cities grew by 17% between 
2001 and 2011, which is faster than the national population growth of 11% in the same period. 
However, the population density of Australia in 2011 was 2.9 people per square kilometres (sq 
km). New South Wales had 9 people per sq km, whereas some parts of Greater Sydney had the 
highest population density of 13,500 people per sq km. It is evident that the capital cities of 
Australia are under population pressure. 
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Energy  
Australian industry is responsible for 74% of the total national net energy consumption and the 
remaining 26% is used by households. Overall, household energy consumption grew by 14% 
between 2000-01 and 2010-11. Household per capita energy usage in 2009-10 was 46GJ. It 
includes household and transportation energy such as petrol (45%), electricity (21%) and natural 
gas (14%) (Australian Bureau of Statistics, 2012b). From the above data, it suggest that 
Australians use a considerable amount of energy in transportation, particularly in private 
vehicles to commute to work, shopping and leisure / recreational activities. Low density 
settlements with high reliance on private vehicles ultimately result in a higher level of carbon 
emissions due to the transportation energy usage. The Australian transport sector accounts for 
around 76 million tonnes of Australia's total net greenhouse gas (GHG) emissions, which is 
equivalent to 13.5% of Australia's total emissions (Australian Government, 2012). 
Water  
With the rapid increase in the urban population, the demand for water in cities is at an 
unprecedented level. However, availability of fresh water is declining due to hydrological 
change and global climate change as well as increased demands of a concentrated population in 
cities (McDonald, et al., 2011). The issue is more critical in rapidly urbanising developing 
countries where water is scarce and the distribution system cannot cope with the water demands. 
Australians used significant amounts (14,101 GL) of water in 2008-09. Per person water 
consumption in Australia is more than all the other countries of the Organisation for Economic 
Co-operation and Development (OECD) except New Zealand, Canada and the United States 
(Australian Government, 2011). However, more recent data of 2008-09 indicates a decrease in 
water usage by 25% from 2004-05. The reduction was due to the water restrictions imposed in 
many states for an extended period (from 2000-2010) (Australian Government, 2011). 
Household water conservation measures such as reuse of grey water and installation of 
rainwater tanks, and water saving products are now integral features of new homes around 
Australia (Australian Bureau of Statistics, 2012a). 
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Waste  
The quantity of waste generation most often corresponds with population size; and cities are 
responsible for a large amount of solid waste generation. A recent report published by the 
World Bank (Hoornweg & Bhada-Tata, 2012) indicates that the generation of solid waste is 
growing faster than the rate of urbanisation. At the start of the new millennium, the urban 
population was 2.9 billion, which generated about 0.64 kg of municipal solid waste (MSW) per 
person per day. The population increased to about 3 billion in 2012; however, the rate of MSW 
generation doubled (1.2 kg per person per day) in the decade. It is expected that the MSW will 
increase to 1.42 kg per person per day by 2025 (Hoornweg & Bhada-Tata, 2012). OECD 
countries are responsible for almost half of the world’s waste. Hoornweg and Bhada-Tata 
(2012) argue that waste is mainly a by-product of a consumer-based lifestyle that drives many 
of the world’s economies. 
According to the National Waste Report 2010 (Australian Government, 2010), Australia 
generated 2 tonnes of waste per capita in 2006-07, half of which has recyclable waste. Out of 
total recycled waste, household-generated solid waste recycling was comparatively low (22%), 
as compared with construction and demolition waste (42%) and the remainder was commercial 
and industrial waste (36%) (Australian Government, 2010, p. 3). The report predicted total 
waste to grow by 4.5% per annum in 2020-21. Increase in waste generation has put a further 
economic and environmental burden by increasing the demand for new recycling and landfill 
infrastructure, and also an increase in GHG emissions. 
Traff ic  and congest ion  
Population growth and economic prosperity have directly contributed to increased traffic, and 
traffic congestion. Traffic congestion adversely affects environmental, economic and social 
conditions. For example, reduced speed contributes towards air pollution, additional fuel and 
travel time, and increasingly the mode of transportation becomes unaffordable for the 
mainstream population. In Australia, people largely rely on private vehicles for commuting as 
more than 90% of metropolitan travel is made by private cars in capital cities (Australian 
Government, 2011). In a recent survey, people expressed a low level of satisfaction with public 
transport as only a third of people were satisfied, with it (Australian Government, 2011). 
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Biodivers i ty  loss  
Although the built environment occupies a small proportion of the total available land area, it 
has put tremendous pressure on biodiversity (World Wildlife Fund [WWF], 2012). A high level 
of resource extraction and waste generation unbalances ecosystem services, which adversely 
affects biodiversity and ultimately the health and well-being of human life. The recent Living 
Planet Index advises that there has been a 30% decline in the biodiversity of the planet since 
1970 (WWF, 2012). 
The State of the Environment 2011 outlines that biodiversity in Australia has continued to 
decline since European Settlement (Australian Government, 2011). The report identified climate 
change, population growth, economic development and consumption of natural resources as 
major drivers for rapid biodiversity loss. Biodiversity losses accompany clearing and farming, 
introducing exotic animals and plants, redirecting water resources, using fertiliser and other 
chemicals, urbanisation, mining, and harvesting resources such as fish and wood (Steffen, et al., 
2009). 
Climate change  
Climate change has been defined in many ways. The Macquarie Dictionary defines, ‘a 
significant change in the usual climatic conditions persisting for an extended period, especially 
those thought to be caused by global warming’. Booth et al. (2011) argue that cities’ 
contribution to global climate change has been attributed to the burning of fossil fuels to 
supplement high levels of energy consumption to support large populations and economic 
growth. The built environment contributes to rises in temperature through an urban heat island 
effect and reduction in the available green areas or open spaces. Further, spatial configurations 
of many cities force people to rely on private automobiles for transportation, thus leading to an 
increase in the use of fossil fuels and an increase in GHG emissions. 
In the context of climate change, population growth alone cannot be blamed. For example, low 
income nations had a population growth of 52.1% and carbon dioxide emission of 12.8% 
between 1980 and 2005; high income nations had a population growth of 7.2% and carbon 
dioxide emissions increased by 29.1% during the same period (Satterthwaite, 2009, p. 558). 
Carbon dioxide emissions and GHG production depend on levels of consumption such as the 
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energy required for heating and cooling of houses, dependence on private automobiles and 
lifestyle choices. Integrated urban patterns and efficient public transportation networks can help 
to reduce overall GHG emissions in large cities, such as New York, which produces less than 
one-half of the GHG emissions per person of many other US cities (Dodman, 2009). 
Australia has witnessed many climate change events since the mid-20th century. The 
Commonwealth Scientific and Industrial Research Organisation (CSIRO) and the Australian 
Bureau of Meteorology (BoM) (2007) conclude that Australian average temperatures have 
increased 0.9ºC since 1950 with significant regional variations. The CSIRO and BoM also 
observed an increase in hot days and a decline in cold days. Rainfall patterns have also changed 
since 1950, e.g. most of eastern and south-western Australia received substantially less rainfall, 
whereas north-west Australia has become wetter in summer since 1950. Extreme daily rainfall 
intensity and frequency of rain have increased in north-western and central Australia. The report 
has identified sea level rise as a major issue in Australian coastal cities. On average, a gain of 
around 10 cm in sea level was monitored from 1920-2000 (CSIRO & BoM, 2007). 
The Intergovernmental Panel on Climate Change (IPCC) has investigated various scenarios of 
GHG emissions, i.e. low, medium and high emissions, considering a range of factors such as 
demography, economy and technology that could influence the emission rate (Core Writing 
Team, Pachauri & Reisinger, 2007). The CSIRO and BoM (2007) study predicted a rise of 
around 1ºC in the annual average temperature of Australia by 2030 from the 1990 level in the 
low emission scenario. Coastal areas will experience slightly less warming than inland. The 
report predicted decreases in the overall amount of rainfall throughout Australia in the future; 
however, the intensity of rainfall would increase with a decrease in frequency. Other climate 
events such as cyclones, storms, heatwaves and bushfires will also be affected by the rising 
temperature and changing rainfall patterns (Garnaut, 2011). Leslie and colleagues (2007) predict 
a southward shift of the east coast cyclone region by two degrees latitude by 2050. They also 
predict an increase in the number of strong cyclones reaching the Australian coastline (Leslie, 
McCrea, Cerin & Stimson, 2007). The frequency of heat waves, hot days and warm nights is 
expected to increase steadily in all cities of Australia, and the number of bushfire events across 
extended parts of Australia is expected to be on the rise (Garnaut, 2011). 
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Reduced socia l  capita l  and socia l  inequal i ty  
Urban centres attract people from diverse backgrounds, with different capabilities and thus they 
will create social stratification. It is argued that social capital and reciprocal social relationships 
are hard to develop in large groups (The World Bank, 2012). Robert Putnam (2000) in his book 
Bowling Alone exposes a decline in social capital in urbanised American society. In urban areas, 
institutions are responsible for maintaining social order through rules and regulations, but this 
approach does not help strengthen social relationship at a community level (Stiglitz, Sen & 
Fitoussi, 2009). 
Income distribution in an urbanised society is much wider, which makes it difficult for people 
on very low incomes to survive. A recent study by the OECD (2011) has outlined that income 
inequality in the member countries is rising and is at its highest level in the past half a century. 
The richest 10% of the population earn about nine times more than the poorest 10% across the 
OECD; the gap was seven times 25 years ago. The trend is upward in Australia, but it is modest 
compared with other OECD countries. In 2009-10, the top 10% of households in Australia had 
an income that was about 4.21 times as high as the income of the lowest 10% of households (it 
is also known as 90/10 ratio). This ratio was 3.78 in the year 1994-95 (Australian Bureau of 
Statistics, 2012a). At the lowest level, a significant portion of income (more than 50%) was 
spent on mortgage or rental payments, food and transportation in Australia in 2009-10 
(Australian Bureau of Statistics, 2012a). 
In summary, the problems of urban environments are multi-dimensional and require a holistic 
approach to respond to them. The design of the built environment can play a pivotal role in 
minimising some of the problems outlined above. 
Necessity for Sustaining the Built Environment 
The issues of the built environment identified above are somehow created when trying to find 
solutions to tackling existing problems. Economic growth was considered as a surrogate for 
human prosperity during the Industrial Revolution and post-World War II. The urban patterns of 
cities were motivated by short term economic considerations to raise living standards of people. 
Suburban neighbourhoods were created to meet housing demands of city dwellers by utilising 
unprecedented resources and cheap fuel. The development patterns fulfilled basic needs of 
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people such as for houses, utilities, and infrastructure to live independently in a suburban 
environment. However, the pattern of development paid little attention to environmental 
considerations and the social needs of people which contribute on Quality of Life (Roseland, 
2005). Urban planning schemes adopted a strict zoning approach that divided work, living and 
play areas accessed only by automobiles (Roseland, 2005). It forced people to rely on 
automobiles to make any trip outside their home. 
Social and economic integration at a local level through local shops, public spaces and 
commercial activities are not encouraged within residential clusters in such planning schemes. 
Suburbs are designed to facilitate the smooth flow of automobiles and less priority is given to 
pedestrian movement and other alternative development patterns. Houses are designed with 
little or no attention to the local climate and are fitted with climate control devices instead (e.g. 
air-conditioners) to maintain a constant indoor thermal environment. Large amounts of energy 
are used for heating and cooling houses. 
As an alternative to mainstream development patterns, sustainable urban development considers 
ecosystems in a development model. It recognises the inter-dependency of the environment and 
human beings (Bonnes & Bonaiuto, 2002). Sustainable urban development strives to reduce 
resource input, energy consumption and waste generation. It aims to create a vibrant social 
environment by integrating local level services and facilities within urban boundaries and 
enhancing the biodiversity of the site and region through environmental management and 
landscaping measures (Haughton, 1997; Naess, 2001; Roseland, 2005; Roseland, 2012). A 
sustainable development approach in no way undermines economic growth or opportunities but, 
in it, economic growth is weighed against environmental and social impact. 
In Australia, a sustainable development agenda is now integrated at all levels of governance: 
local, regional and national. However, sustainable development projects at the local level have 
received more attention in the last decade (International Council for Local Environmental 
Initiatives [ICLEI]1996). 
Sustainable Development at a Local Level 
Sustainable development at a local level is often evaluated based on its contribution to society 
whereas, at higher levels (e.g. national or regional levels), sustainability indicators focus more 
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on economic and environmental issues and little consideration is given to social aspects, which 
are the building blocks of community sustainability (Mawhinney, 2002). Economic indicators 
(e.g. Gross Domestic Products) and environmental indicators (e.g. Ecological Footprint) are 
used to demonstrate progress towards sustainability at regional or higher levels. They have little 
significance at a city or community scale. Development actions guided by such indicators most 
often omit social dimensions of small localities within the regions. Therefore, this approach to 
development does not help in maintaining the existence of small communities as they lose 
social and economic capital as a result of regional or national economic interests (Mawhinney, 
2002). For example, a concentration of services in town centres or regional hubs saves money 
and resources and arguably serves a large population, but this type of development destroys 
small business in local communities and ultimately the social capital of that area. Similarly, 
priorities of small communities are very different from regional and national scale priorities. 
Girardet (1999) emphasised the role of locals in sustainable development by addressing local 
needs and local decision making while recognising the effects of the local on the global scale. 
Mawhinney (2002) has argued that local level institutions such as cities or communities are key 
players in defining and delivering sustainable developments. At a local level, improvement of 
the quality of life or human well-being is a major challenge for sustainable development 
(Mawhinney, 2002) as local people are the first to confront the worst consequences of 
environmental conditions, social ills and economic imbalances. 
Local Agenda 21 (LA 21) has also recognised local level initiatives for achieving global 
sustainability. It calls for the participation of local communities in the process of development. 
The International Council for Local Environmental Initiatives (ICLEI) emphasises local actions 
to achieve the goals of sustainability. It argues that, even though no one fully understands how 
sustainable development can be achieved, there is a growing consensus that it must be 
accomplished at the local level (ICLEI, 1996). In the global sustainability movement, 
sustainable communities are considered as the basic building blocks at the local level (Moran, 
2010) and, without sustainable neighbourhoods, there are no significant sustainable cities and 
regions. 
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Sustainable Communities 
Brown and Ritchie (2006) suggest that sustainable communities assume utopia in the best sense 
and work towards achieving ideal environments by envisioning a community as a living, 
growing organism. Sustainable communities have been defined in many ways but, at the core, 
they try to integrate environmental, economic and social capital and to formulate strategies to 
achieve sustainability at a local level. Minnesota citizens defined a sustainable community as: 
a community that uses its resources to meet current needs while ensuring that adequate 
resources are available for future generations. A sustainable community seeks a better 
quality of life for all its residents while maintaining nature’s ability to function over 
time by minimizing waste, preventing pollution, promoting efficiency and developing 
local resources to revitalize the local economy… A sustainable community resembles a 
living system in which human, natural and economic elements are interdependent and 
draw strength from each other. (Minnesota Sustainable Economic Development and 
Environmental Protection Task Force [Minnesota SEDPTF], 1995) 
The above definition stresses the roles non-material dimensions such as the quality of 
community services, intimate relationships with neighbours and a congruent relationship with 
nature for a better life in sustainable communities. The conceptualisation of sustainable 
communities in developed countries resembles remote communities of developing countries 
where the values of non-material dimension outweigh the importance given to material 
possessions. 
The concept of sustainable communities in developed countries requires immediate action to 
reduce consumption patterns (Roseland, 2005). Current consumption patterns of high income 
nations are far more than the planet can afford and the resulting pollution is also beyond its 
tolerance capacity (WWF, 2012). Newman and Kenworthy (1999) argue that the contemporary 
form of suburban settlement in developed nations was motivated by a strong anti-urban 
sentiment which was further facilitated by cheap oil and automobiles. They identified 
conventional neighbourhoods as unsustainable urban settlements – characteristically low density 
suburbs, which use huge amounts of resources to maintain the current way of life. 
Calthorpe (1989) has pointed out that current problems are the results of inefficient planning 
approaches. He outlined that planning strategies developed more than 50 years ago, which are 
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now irrelevant, under the influence of steady economic growth and cheap energy were still 
being implemented in the 1990s. He outlined issues related to social and demographic changes, 
such as household composition, working patterns and work places, and environmental concerns 
that are not reflected in urban planning process. In the 21st century, unprecedented development 
in the information and technology sector and an increasingly service-oriented economic base in 
developed nations have changed society remarkably. However, urban planning approaches in 
many developed countries are not very different from the post-World War suburbs with large 
houses and strict zoning regulations that segregate residential, workplaces / commercial and 
recreational zones and, force people to be heavily dependent on private vehicles (Roseland, 
2005). This type of urban development pattern is identified as ecologically unconscious, 
economically inefficient and socially inequitable (Girardet, 2008). 
Roseland and Connelly (2005) and Moser (2009) have questioned the authenticity of some 
sustainable cities of developed countries. They argue that the ecological footprint of such cities 
extends well beyond their own resource regions. In global economies, developed nations are 
‘importing’ sustainability and ‘exporting’ ecological degradation or unsustainability to other 
places. Many developed nations are now shifting their economic bases from industries to 
services, whereas developing countries are moving towards an industrial base from subsistence 
agricultural activities. Developing countries require steady economic growth to meet the basic 
needs of growing populations and improving standards of living. 
For example, China is now manufacturing a large range of products for developed nations so 
that they can import cheap finished products because of very low wages in China. However, as 
well as exploiting cheap wages of people often working in substandard conditions, the 
developed countries are not being accountable for environmental degradation, energy usage and 
the resultant pollution from such manufacturing processes. This type of activity is displacing 
environmental damage, energy usage and other socio-economic burdens from one place to 
another. Global free trading has benefitted developed nations in relation to material well-being 
and improved environmental conditions at the expense of developing and under-developed 
nations’ resources including their people. 
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Developed countries have a moral obligation to reduce the level of consumption (Assadourian, 
2012). Trainer (2000; 2007; 2010) argues that a sustainable community is an option that could 
help people to live materially simpler lifestyles. The Simpler Way, conceived by Trainer (2007), 
demonstrates that this way of living is capable of meeting individuals’ and societies’ needs with 
a new social, political and economic system, by consuming far less than mainstream society, but 
it does not mean depriving people of anything for a high quality of life (Trainer, 2000). Trainer 
(2000; 2007) further argues that The Simple Way of life is not a technology-led solution but 
considers a basic ecosystem approach in all aspects of society. Sustainable communities require 
a new kind of ecosystem thinking about human settlements rather than the current 
consumption-oriented life styles (Roseland, 2005). The Village Home at Davis, California 
demonstrates such attempts in the design of the neighbourhood (Corbett & Corbett, 2000). The 
ecosystem approach provides a tool through which to understand the complex relationships 
between human activities and the environment and allows communities to organise their 
activities to meet human needs and also to benefit the environment (Brugmann, J. & R. Hersh 
1991 cited in Roseland, 2005). The ecosystem approach considers human being as a major 
determining factor. Bonnes and Bonaiuto (2002) argue that it is essential to understand 
environmental perceptions of human beings as a unit of analysis in an ecosystem approach. 
Community  capita l  for susta inable  community  
An ecosystem approach to community development requires communities to promote closing 
resource loops, reducing impacts upon the environment, and contributing to community 
development and capacity building to be sustained without continuous external input (Rowe & 
Robbins, 2000). This approach to sustainable communities strives to gain some level of 
independence in terms of resources flow from regional, national or international boundaries. In 
the globalised world, it is neither possible nor desirable to be completely cut off from the rest of 
the world, but sustainable communities utilise community capital (Costanza, et al., 2007; 
Hancock, 2001; Mulder, Costanza & Erickson, 2006; Roseland, 2000) to conceive a 
self-sustaining society. According to Roseland (2005), community capital includes natural, 
physical, economic, human, social and cultural forms. He has envisioned the establishment of a 
sustainable community by minimising the consumption of essential natural capital, improving 
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physical capital, strengthening economic capital, increasing human capital, multiplying social 
capital and enhancing cultural capital. 
Sustainable communities integrate community capital by their intentional design. For example, 
the design of a community provides multiple modes of transportation options such as walking, 
bicycling and public transportation that have many direct and indirect benefits for the 
community. It helps in saving energy, reducing emissions and reducing air pollution (natural 
capital); increasing the amount of exercise people get (human capital); increasing social 
networking required for car sharing and increased social interaction that can occur using public 
transportation (social capital); and reducing the cost of transportation (economic capital) 
(Roseland, 2005). 
The above mentioned chain effect of benefits due to one single measure – providing alternative 
transportation options – might not be applicable to all people equally. There are various 
attributes such as personal, social, cultural and contextual factors that are important contributing 
factors in such actions. Social scientists and psychologists further investigate the action of one 
domain on another through a spill-over effect. There is a general consensus that if people hold 
pro-environmental attitudes, they are most likely to be involved in environmental 
preservation / conservation activities and are satisfied with such actions (Wanden-Hannay, 
2005). Thus, it is also necessary to understand residents’ environmental world views in the 
context of sustainable communities. 
Environmental Behaviour for Sustainable Development 
More than three decades ago, Dunlap and van Liere (1978, p. 10) identified that ‘our belief in 
abundance, our faith in science and technology, and our commitment to a laissez-faire 
economy, limited government planning and private property rights’ contributed to the 
environmental crisis. Despite four decades of environmental debate and research, the global 
environmental condition is still being degraded. Although there has been massive progress in 
technology to combat environmental degradation such as energy efficiency and reduced 
environmental impact of equipment and gadgets; however, technology alone cannot solve 
global environmental problems (Trainer, 2007). It has been widely recognised that global 
sustainability requires changes in human values, attitudes and behaviours (Bonnes & Bonaiuto, 
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2002; Department of Environment, Food and Rural Affairs [DEFRA], 2003; Department of the 
Environment, Transport and the Regions [DETR], 1999; Dunlap, Van Liere, Mertig & Jones, 
2000; Jackson, 2005a; Raskin, et al., 2002; Trainer, 2007; Trainer, 2010). Trainer (2010) 
suggests new values and world views for sustainable development. He argues that 
individualistic competition for affluent consumerism and endless wealth accumulation are the 
fundamental drivers of Western culture. 
Many authors argue that the current consumer-based lifestyle has contributed to 
un-sustainability and suggest that people adopt simple, cooperative and self-sufficient lifestyles 
by considering the biophysical constraints of the Earth (Barton, 2000; Dunlap & Van Liere, 
1978; Girardet, 1999; Jackson, 2005b; Trainer, 2000; Trainer, 2010). Many studies have used 
individuals’ environmental attitudes as a proxy for environmental behaviour (Barr, 2007; 
Holden & Linnerud, 2010; Hostetler & Noiseux, 2010; Schultz & Zelezny, 1999). It is argued 
that people who display pro-environmental attitudes are most likely to adopt an environment 
friendly lifestyle, even if the actions involve personal and economic costs (Bonnes & Carrus, 
2004). 
Personal value orientation has an influence on the way people behave. People with ecocentric 
attitudes consider environmental preservation for nature conservation or biodiversity protection, 
whereas human values motivated by anthropocentric attitudes preserve the environment for a 
positive impact upon human well-being (Thompson & Barton, 1994). Sustainable development 
seeks a balance between human and environmental well-being (Moser, 2009). Bonnes and 
Bonaiuto (2002) explain the human-environment relationship with an ecological perspective 
and argue for encouraging an integrated approach towards ecologically relevant human 
behaviours for sustainable development. Jackson (2005b) suggests that there is no general 
correspondence between biospheric values and pro-environmental behaviours. He argues that 
the latter are motivated by various value orientations such as self-interest, altruism and 
biospheric values. However, Bonnes and Carrus (2004) argue that people with ecocentric 
attitudes are more likely to behave coherently with pro-environmental attitudes compared with 
people with anthropocentric attitudes. Similarly, people with an anthropocentric value 
orientation are less likely to be engaged in pro-environmental behaviour than those with pro-
social or biospheric value orientations (Stern & Dietz, 1994). 
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The theory of planned behaviour (TPB) emphasises a strong relationship between attitudes and 
behaviour (Ajzen, 1991); it can be inferred that if people hold pro-environmental attitudes, they 
are more likely to engage in pro-environmental behaviour. However, this theoretical model also 
outlines that pro-environmental behaviour mostly aligns with pro-environmental attitudes when 
external local conditions have made it easier to perform the considered behaviour (Bonnes & 
Bonaiuto, 2002). This correspondence highlights the relevance of social and physical features in 
promoting individual behaviour. Sustainable communities seek to create social and physical 
features conducive to behavioural sustainability by rewarding pro-environmental 
values / behaviour and supporting an alternative lifestyle to achieve people-environment 
congruity (Moser, 2009). 
People-Environment Relationships for Sustainable Development 
Sustainable development often examines relationships between environmental, social and 
economic aspects (Barton, 2000; Giddings, Hopwood & O'Brien, 2002; Levett, 1998) but does 
not incorporate a human dimension in the model. However, the relationship between people and 
the environment is important for sustainability (Moser, 2009). Every human action has an 
impact on the environment and human life is dependent on nature. 
 
Figure 2.4 Relationship between the individual, environment, society and economy (Upadhyay, Hyde & 
Wadley, 2010) 
Technology driven approaches to sustainability are often given a higher priority than holistic 
ones. The latter takes account of the individual, the environment, the society and the economy 
in an integrated way. They all are dependent on each other; that is, they should be considered 
from an ecosystem approach rather than a sectoral or fragmented one (Barton, Grant & Guise, 
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2010; Bonnes & Bonaiuto, 2002). Figure 2.4 illustrates the relationships among individuals, the 
environment, society and the economy. Any change in the environmental sphere affects the 
society, the economy and eventually individuals and their well-being. Similarly, an individual’s 
personal attributes / character determines his or her interactions with the environment, society 
and economic spheres. Individuals who are satisfied with their environment develop strong 
social networks and consider the economy as a means to meet those ends. They accomplish a 
high QoL while living within environmental limits. 
For a congruent people-environment relationship, environmental attributes and characteristics 
should allow individuals to fulfil their goals and not to impede or threaten what people consider 
essential for their QoL (Moser, 2009). People satisfied in Maslow’s hierarchy of needs fulfil 
their personal (psychological, safety), social (love/belonging, esteem) and self-actualisation 
needs progressively (Maslow, 1943). Ryan and Deci further advanced Maslow’s work via a 
self-determination theory of human motivation in which they argued further that the level of 
well-being can be achieved by satisfying three basic psychological needs which are autonomy 
competency and relatedness (Deci & Ryan, 2008; Ryan & Deci, 2000). Autonomy relates to the 
freedom to perform activities, make decisions and regulate behaviour in harmony with personal 
goals. Competency is the ability to achieve intended outcomes as a result of one’s behaviour. 
Relatedness is about establishing meaningful relationship with others, so that a person feels 
socially connected. 
Self-determination theory identifies two types of well-being, hedonic and eudemonic. The 
hedonic state is characterised by a positive mood and lasts only for a short time while the 
eudemonic state of well-being can be achieved through meaningful relationships, personal 
growth and community contributions which promote a deeper sense of well-being. According to 
Hostetler and Noiseux (2010), people-environment congruity for sustainability requires some 
motivational aspirations and behavioural or life style changes which are also reflected in 
self-determination. The extent of the people-environment interaction dictates the level of 
self-determination and state of well-being. It can be inferred that, the higher the congruence of 
the relationship between people and the environment, the stronger the sense of self-
determination and thus a higher level of perceived well-being. 
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Daniel Stokols (1990) put forward three philosophical views of people-environment 
relationships in development models. First is the minimalist view. It assumes that the physical 
environment has a minimal or negligible influence over an individual’s behaviour, health and 
well-being. It focuses on meeting safety and user comfort, but does not necessarily include any 
environmental feature that respond to local or global environmental problems. 
Second is the instrumental perspective, which acknowledges the prominent environmental 
problems and responds to them through technological solutions. This approach does not take 
values and social dynamics associated with particular settings or places into consideration 
(Stokols, 1990). Population growth and over consumption in developed countries are key 
factors which make this approach highly questionable in achieving sustainable goals (Trainer, 
2000; Trainer, 2010). This view assumes it is appropriate to alter the environment for the sake 
of human safety and comfort. 
Third is the spiritual view which values places and considers the socio-physical environment as 
an end in itself rather than as a tool. This philosophy conceptualises a context in which 
fundamental human values can be cultivated and the human spirit can be enriched (Stokols, 
1990). Environmental settings are designed not only to facilitate the smooth performance of 
everyday activities but also to provide places to which people are drawn by virtue of their 
symbolic and affective qualities. This approach to people-environment relationships aligns with 
the notion of sustainable communities. 
A sustainable community can provide a balance between environmental well-being and personal 
satisfaction which could in turn, contribute towards people-environment congruity. It is argued 
that sustainable communities always aim to achieve a high QoL by providing the physical 
infrastructure necessary for high living standards, and also through well-developed relationships 
with their environment, neighbours and personal necessities for subjective well-being (Barton, 
2000). Ecologically intentional communities are examples of sustainable communities which 
are strongly motivated to preserve the natural capital of the environment and aim to achieve a 
high QoL by creating strong social networks and alternative lifestyles. High 
people-environment congruity most often corresponds to a high QoL (Moser, 2009). 
  
Chapter 2 |  Sustainable Built  Environment  
Exploring the environmental quality of life for sustainable neighbourhood planning 2-20 
The Ecologically Intentional Community 
Hempel (2009, p. 37) defined a sustainable community as:  
one in which economic vitality, ecological integrity, civic democracy, and social 
well-being are linked in complementary fashion, thereby fostering a high quality of life 
and a strong sense of reciprocal obligation among its members. 
At the conceptual level, ecologically intentional communities such as ecovillages can share 
some of these goals, but the main goal is to focus on ecological sustainability (Kasper, 2008) 
while attaining a high QoL. An intentional community is a relatively small group of people who 
have created a way of life for the attainment of a certain set of goals (Shenker, 1986). The goals 
can be religious, keeping oneself at a distance from consumerism, being close to nature and 
most importantly, achieving self-fulfilment. 
A recent study in the United States has indicated some possibilities for achieving a high QoL in 
an intentional community while consuming less than an environmentally unintentional 
community (Mulder, Costanza & Erickson, 2006). The study demonstrated that intentional 
communities enable their residents to pursue a more sustainable lifestyle resulting in a high 
QoL, despite a lower income. Intentional communities are specifically designed to enhance 
residents’ QoL by balancing concerns of interpersonal relationships (social capital), personal 
growth and development (human capital) and connection to nature (natural capital) with needs 
for physical subsistence (built capital and income) (Mulder, Costanza & Erickson, 2006, p. 14).  
The early ecovillages were initiated by groups of like-minded people who were also the founder 
members (Forster & Wilhelmus, 2005). Ecovillages are usually located on the outskirts of urban 
areas or in rural areas to fulfil the demand for a larger land area for permacultural practice, and 
to some extent, to be away from mainstream society. Rules and regulations are set through 
consensus, which becomes a commitment to the members of the community (Kasper, 2008). As 
time progresses and new ideas emerge, the rules and regulations are amended through 
community consultation and consensus. There is little or no involvement of formal institutions 
in the operation and management of the community; they are managed by the community 
members themselves. 
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Increase in urban population refers that people are nowadays attracted towards cities, but also 
want to be close to nature and to be a part of a likeminded society. There are some examples of 
ecovillages which are in urban settings and initiated by developers (Chance, 2009; Landmatters, 
2009). Ecological intentionality is ensured in the planning and development process and local 
people are given responsibility for managing the community (Landmatters, 2009). For example, 
the Ecovillage at Currumbin has a ‘community title’ for the entire village, which allows people 
to participate in the decision making process. 
Ecologically intentional communities give due respect to the environment where they are and 
create a social network so that they can have a harmonious people-environment relationship and 
strong social relationships (Moser, 2009). People-environment congruity requires both objective 
environmental qualities, which enable them to fulfil their requirements necessary for their QoL, 
and personal satisfaction with the environment which they evaluate based on their personal 
characteristics (Moser, 2009). 
Summary 
Urban centres or cities accommodate the majority of the world’s population in a very small 
physical footprint and contribute to the economic prosperity of nations. However, economic 
progress comes with environmental and social costs, which is evident in majority Western 
countries. This trend is further supported by the fact that Qatar emerge as the highest per capita 
income country which also has one of the highest Ecological Footprint (Kamrava, 2013).  
The built environment faces many challenges such as rapid population growth, consumption of 
substantial amounts of resources and energy, generation of significant amounts of waste and 
environmental pollution. Scientists believe that the unprecedented level of resource exploitation, 
resultant waste and atmospheric pollution are major causes of climate change (Core Writing 
Team, Pachauri & Reisinger, 2007) which eventually harms the Earth and human beings. 
Modern technologies enable people to communicate or socialise with other people from 
geographically dispersed locations, yet face-to-face contacts and mutual help within 
neighbourhoods are decreasing (Putnam, 2000) which further contributes to social 
fragmentation. Similarly, inequitable resource distribution makes it difficult for vulnerable 
people to survive, let alone have a decent quality of life in cities. 
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As an alternative to the mainstream development initiatives of the past, sustainable built 
environments aim to balance environmental, social and economic aspects of society without 
advancing one over another. Sustainable communities are considered as building blocks for 
sustainable development at a local level. The design of such sustainable communities considers 
the local and global environmental limits, encourages social relationships with neighbours, 
provides infrastructure and services within the neighbourhood, promotes economic activities 
and conceives of a greater level of self-sufficiency in resources consumption. 
The success of a sustainable community depends on residents’ environmental behaviour. The 
design of such communities gives priority to environmental protection, low energy and resource 
usage, high levels of social integration and the local economy (Roseland, 2005). People who 
value environmental preservation / conservation, are willing to adopt a simple lifestyle by 
consuming less, and are interested in a local economy can find this type of community life 
satisfying (Wanden-Hannay, 2005). People, who care less or are uneducated about the 
environment, have affluent lifestyles and are of a profit-oriented way of thinking might not like 
this kind of community. There will also be people whose values and behaviours fall somewhere 
in between. It is thus necessary, for its long term success, to understand the design features of a 
sustainable community and the characteristics of the people who live there. 
A congruent people-environment relationship in sustainable communities means that both 
people and the environment complement each other for their well-being. Ecologically 
intentional communities evolve around environmental issues and offer social 
well-being / quality of life to the residents (Kasper, 2009). However, constituents of a quality of 
life remain a contested concept. The next chapter discusses approaches to measuring a 
sustainable neighbourhood. 
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CHAPTER 3: 
MEASURING A SUSTAINABLE 
NEIGHBOURHOOD 
INTRODUCTION 
The previous chapter emphasised the role of the sustainable built environment in sustainable 
development discourse. At a local level, a sustainable neighbourhood can be considered a 
building block for the global sustainability movement. However, the metrics for measuring the 
success of sustainability are still debated in relation to the built environment (Alberti, 1996; 
Mawhinney, 2002; Tanguay, Rajaonson, Lefebvre & Lanoie, 2010) and, in particular, at the 
local and neighbourhood scale (Hempel, 2009; Mapes & Wolch, 2011). This chapter explores 
the sustainable development measurement approaches in general and concentrates on local 
scale. Figure 3.1 presents the framework of the chapter. 
This chapter presents an overview of methods of evaluation of sustainable development at 
different scales using various currencies. It outlines the necessity for a comprehensive approach 
to measuring sustainable development at a neighbourhood scale, which links to human and 
environmental well-being, and is necessary for a better Quality of Life (QoL) (Wismer, 1999). 
The chapter discusses methods for evaluating QoL, and reviews the literature on residential/ 
neighbourhood satisfaction and QoL. Neighbourhood satisfaction is one of the important 
determinants of the QoL (Bonaiuto, 2004) and is regulated by personal attributes (Amérigo, 
1992; Marans & Rodgers, 1975). Thus, a new theoretical approach to measuring sustainable 
development at a local level is proposed that combines issues related to the built environment 
and social science, particularly environmental psychology and environment-behaviour. The 
chapter concludes with research questions for the study. 
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Figure 3.1 Framework for measuring a sustainable neighbourhood 
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Progress Towards Sustainable Development 
Sustainable development is a highly debated topic. In principle, most people agree on it, 
however, measuring progress towards sustainable development is not straightforward nor is it 
unanimously agreed upon (Mawhinney, 2002). Numerous indicators and metrics are available to 
measure the progress, which are most often sectoral or guided by a specific discipline (Levett-
Therivel sustainability consultants, 2004). For example, one group of people believe in strong 
sustainability and consider that the environment should be preserved for the sake of its own 
right to be passed to future generations; whereas another group of people would give priority to 
economic progress for human well-being. The proponents of strong sustainability measure 
progress of sustainable development through environmental indicators and undervalue other 
essential dimensions that are essential for human progress such as economic and social 
improvements. 
Industrialised nations conceive of sustainable development as an increase in well-being of 
society over a period of time. The Organisation of Economic Co-operation and Development 
(OECD) is promoting development policies that will improve the economic and social well-
being of people around the world (OECD, 2013). The initial concept of social well-being was 
primarily derived from resources consumption; however, in recent literature it is now extended 
towards environmental and social attributes (OECD, 2004; Strange & Bayley, 2008; United 
Nations, 2009). Commonly used currencies for measuring sustainable development are 
discussed in the following section.  
Currencies for Measuring Sustainable Development 
There is no consensus among researchers on tools for evaluation of a sustainable development. 
At a macro level, social, economic and environmental approaches are most commonly used 
(Mawhinney, 2002). However, progress towards sustainable development has been measured in 
different currencies in various disciplines: for example, economists use monetary indicators 
(e.g. GDP), social scientists prefer social metrics (e.g. well-being, Quality of life), ecologists 
favour environmental measures (e.g. ecological footprints) (Mawhinney, 2002) and eco-
efficiency of resources interests both economists and environmentalists (Figure 3.2). 
Researchers argue that only one indicator is unlikely to be sufficient to evaluate sustainable 
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development and they call for an inter-disciplinary approach to look at the problem holistically 
(Mawhinney, 2002; Moser, 2009; Schmuck & Vlek, 2003; Stiglitz, Sen & Fitoussi, 2009). 
 
Figure 3.2 Currencies for measuring progress towards sustainable development 
Gross Domestic Product (GDP) 
The Gross Domestic Product (GDP) is used to indicate the economic prosperity of a nation. It is 
used by economists to understand the total monetary value of the annual value addition of goods 
and services produced in an economy. A higher absolute GDP means a higher level of incoming 
wealth, but it does not guarantee greater per capita results, nor a higher quality of environmental 
conditions. In the past, economic well-being was misunderstood as being the sole indicator for 
overall improvement of all spheres of life (Jaffee, 1998), but later it was acknowledged that 
GDP included all goods and services, irrespective of social goods or ills, or environmental 
benefit or harm (Bossel, 1999).  
Economists argued that, early in a developing country’s history, the level of environmental 
deterioration and inequality would increase with industrialisation but, once the country was 
developed and a certain level of average income was reached, environmental degradation and 
social inequality would be reduced, as demonstrated by the environmental Kuznets curve 
(Panayotou, 1997). Mawhinney (2002) argues that the earlier economic model did not consider 
the environment as a major constraint. He identified a fundamental difference between the ways 
in which economics and sustainable development assessed resources. According to Mawhinney 
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(2002 p.29), ‘Economics seeks the opportunity to use, sustainable development seeks the 
opportunity not to use or to spread use.’ Sustainable development reinforces the concept of an 
inter-generational distribution of resources which is one of the main agenda items of sustainable 
development rather than short term economic growth. 
The GDP excludes some important non-market economic activities that play important roles in 
sustainable development such as social capital, family support, volunteer work and depletion of 
natural resources. Costanza and colleagues (2009) argue that there is a threshold effect between 
the GDP and overall human well-being. They suggest that, with an increase in GDP, people can 
experience improvement in their quality of life up to a certain level but, beyond that, further 
increases in GDP result in additional social and environmental stress. Thus, it is argued that 
GDP measures only one aspect of sustainable development (i.e. economic) and ignores the other 
two (i.e. social and environmental) aspects. 
The GDP approach fails to measure a range of human concerns and encourages activities that 
are detrimental to the long term well-being of a community (Costanza, Hart, Posner & Talberth, 
2009). There are now some improved indicators developed such as the Genuine Progress 
Indicator (GPI), Green GDP and Genuine Savings (GS), which are primarily based on a GDP 
accounting system (Costanza, Hart, Posner & Talberth, 2009). As they incorporate 
environmental and social costs and benefits in the calculation, they are considered more reliable 
indicators of reporting economic progress including environmental and social aspects. 
Social scientists and environmentalists prefer other methods that do not include economic 
indicators but measure environmental conditions and human well-being. Alternatively, they 
report environmental, social and human capital, which are considered as indicators of 
sustainable development at local levels (Costanza, et al., 2007; Costanza, Hart, Posner & 
Talberth, 2009; Roseland, 2005). 
Ecological footprint 
The use of an Ecological Footprint is another approach used to evaluate the extent of sustainable 
development. This method reveals the ecological pressure on the environment. It uses 
productive land as a unit of analysis. According to Wackernagel and Rees (1996), an Ecological 
Footprint not only assesses the sustainability of current human activities, it also helps the public 
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to be aware of the state of the environment. These authors argue that the approach can highlight 
the limitations of the biophysical system to fulfil the ever growing consumerist lifestyle. This 
approach also takes an account of the carbon emissions in the atmosphere. The Living Planet 
Report 2012 suggests that, on the current rate of consumption, human beings are using 50% 
more resources than the Earth will be able to provide and consumption will continue to rise in 
future unless the ways of living is changed (World Wildlife Fund, 2012). The report highlights 
the disproportionate ecological footprint of various nations and confirms that high-income 
countries have an ecological footprint on an average five times that of low income nations. In 
the context of globalisation, resource trade between high biocapacity and low biocapacity 
countries is possible to offset inequalities that can occur due to the availability of resources in 
particular countries. Thus, in general, an Ecological Footprint can operate as worldwide a tool 
that can instantaneously indicate unsustainability (Stiglitz, Sen & Fitoussi, 2009). 
There are some limitations of this method of assessment. One of the major limitations is that it 
only considers static biophysical assets and excludes material flow in and out of an area into 
consideration (Moffatt, 2000). Ecological Footprint does not take account of social and human 
well-being aspect into it. Thus, its application in sustainable development assessment at 
neighbourhood scale is limited.  
Subjective well-being or quality of life 
Stiglitz and colleagues (2009) in the Report by the Commission on the Measurement of 
Economic Performance and Social Progress argued that well-being should be placed in the 
context of sustainability rather than as a measure of economic production. The report 
recommended developing a system that replaces measures of market activity by those which 
take account of people’s well-being. Sustainability, in their view, should maintain the present 
state of well-being for future periods and generations to come. With this assumption, future 
well-being relies on the stocks of resources and the quality of the environment that are left for 
future generations (Stiglitz, Sen & Fitoussi, 2009).  
Subjective well-being attempts to measure satisfaction with various life domains. It advises how 
far human needs are being met (Costanza, Hart, Posner & Talberth, 2009). However, since this 
approach relies on self-reporting by individuals or groups, many researchers have raised 
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concerns over its validity. There are also concerns over personal attributes such as cultural 
beliefs, value systems and socio-demographic factors that make it difficult to compare across 
populations (Costanza, Hart, Posner & Talberth, 2009). However, a combination of subjective 
well-being and objective environmental indicators along with personal attributes can help in 
understanding the characteristics of people and their preferences for life satisfaction. A quality 
of life approach for sustainable development now incorporates both objective and subjective 
approaches (Rogerson, 1995; Rogerson, 1999). 
Eco-efficiency of resources 
Eco-efficiency of resources is a relative measure of progress towards sustainability. In this 
approach, higher efficiency means the reduction or even minimisation of environmental impacts 
(Schmidheiny & Zorraquin, 1998). Eco-efficiency comprises economic and environmental 
dimensions of sustainability. Most often, it takes technological improvement as an intervention 
measure. According to Figge and Hahn (2004), strong eco-efficiency considers both improved 
economic and environmental performance, whereas weak eco-efficiency focuses on only one 
dimension. This approach, however, does not consider the social impact of improved 
efficiencies. 
Achieving sustainable development in the built environment is largely motivated by increasing 
system efficiency, such as in reducing embodied and operational energy, and water usage. The 
built environment alters the natural environment and modifies the micro-climate. Globally, the 
housing sector consumes 40% of total energy usage, contributing almost the same amount of 
GHG emission to the atmosphere (World Business Council for Sustainable Development, 
2009). Energy and water usage in buildings can be significantly reduced by technological and 
behavioural measures (Katie & Carol, 2007). 
A technological approach to sustainability is given a higher priority in the housing sector 
because the benefit of improved technology can be objectively demonstrated and cross checked 
against benchmarks and standards, whereas behavioural aspects involve many subjective 
attributes of users that make the measurement system complicated and inconsistent between 
different user groups. Technical experts prefer objective indicators to demonstrate the 
sustainability of their projects using standards or modelling tools (United States Green Building 
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Council [USGBC], 2009; Western Australia Planning Commission, 2009). The latter are very 
effective in comparing the performance of similar housing schemes if socio-demographic and 
behavioural aspects are assumed constant. 
Low carbon communities and zero energy houses are examples of such initiatives. They 
primarily aim to reduce energy, waste and water usage within the communities and houses. 
Researchers argue that technology alone may not solve all the problems related to sustainable 
development since this approach accepts the status quo of the current way of living (Trainer, 
2007). Trainer emphasises that there is a limit beyond which technical efficiency ceases to 
benefit humanity unless people embrace new values and a world view that considers 
environmental limits in satisfying their needs. 
Multi-disciplinary approaches 
Measuring sustainable development with a single indicator undervalues remaining dimensions 
that are equally important for sustainability. It is argued that economic progress alone cannot 
benefit society if social inequality is wide and environmental conditions are degrading 
(Costanza, Hart, Posner & Talberth, 2009). Similarly, environmental protection at the expense 
of human progress (both material and social) might not justify the goal of sustainable 
development. 
The currencies of measurement for sustainable development discussed above are widely used in 
practice even though they are motivated by different interests in different disciplines. 
Researchers from different disciplines argue that the success of sustainable development could 
not be viewed through a single disciplinary approach; rather they call for a holistic approach by 
considering human well-being or quality of life as an outcome of sustainability (Allen, Bentler 
& Gutek, 1985; Chiras & Corson, 1997; Costanza, et al., 2007; Das, 2008; Department of the 
Environment, 1999; Dietz, Rosa & York, 2009; Hayman, 1994; Keles, 2012; Malkina-Pykh & 
Pykh, 2008; Moser, 2009; Mulder, Costanza & Erickson, 2006; Rogerson, 1999; Salleh, 2012; 
Sirgy, 2011; Vlek, Skolnik & Gatersleben, 1998; Wismer, 1999). The extensive number of 
citations above is drawn from a range of disciplines including publications with a focus on: 
development issues and sustainability; ecological economics; environmental science and health; 
human ecology; quality of life indicators; social indicators; social psychology; social and 
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behavioural sciences; sustainable development through governmental interventions; and urban 
studies. As is evident, writing about sustainable development often incorporates information and 
theory from a range of disciplines even within any one publication on the topic and considers an 
ecosystem approach from the inception. Human well-being is linked with environmental, social 
and economic well-being. However, balancing these components for human well-being depends 
upon personal characteristics. A quality of life approach offers the opportunity to include 
personal preferences and value judgements in the evaluation of sustainable development 
projects. 
Sustainable Development Indicators at Local Level 
There is a plethora of indicators/checklists available to assess sustainable societies or 
communities. However, they have different priorities. Innes and Booher (2000) noted that the 
definition of a sustainable society and corresponding indicators varied widely. Meadows (1998) 
suggests that sustainability indicators need to consist of means to ends in a progressive order: 
natural capital, built capital, human capital, social capital and well-being. 
Meadows (1998, p. 47) recognises that natural capital is the ultimate means for human survival 
as it provides natural resources for the economy and also takes waste. Excessive use of natural 
capital for economic growth depletes the stock of overall natural capital and also contributes to 
the excessive amount of waste generation. Local level natural capital includes natural resources 
(such as air quality, water, land and soil, and minerals) and biodiversity of the site and 
surroundings (Barton, 2000). 
According to Meadows (1998, p. 53), built capital refers to human created capital which 
produces economic output and is considered an intermediate means. It uses natural capital and 
fulfils human needs such as by way of buildings, infrastructure and services. Built capital 
creates demand for human capital, for example jobs, and produces more built capital through 
investment which determines economic growth (Meadows, 1998, p. 53). Local level built 
capital includes physical infrastructure and community assets such as houses, offices, factories, 
public facilities, water, sanitation, transportation, telecommunication and other necessary 
infrastructure (Roseland, 2005). In the context of sustainability, natural capital, built capital and 
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human capital are inter-related. Meadows (1998, p. 54) advocates sustainable use of natural 
capital in the built environment to fulfil human needs. 
Human capital is defined as, ‘the knowledge, skills, competencies and attributes embodied in 
individuals that facilitate the creation of personal, social and economic well-being’ (OECD, 
2001, p. 18). Meadows (1998) claims that human capital represents both intermediate means 
and ends. Across a spectrum of means, people are considered a necessary throughput to the 
economic and social process, whereas the spectrum of ends focuses on enhancing human 
capabilities for a better life. Human capital incorporates population, age, gender, education or 
training and health conditions. 
Social capital is an attribute of human collective action. According to the OECD (2001, p. 23), 
‘social capital refers to the resources gained through social ties, memberships of networks and 
sharing of norms’. It helps to achieve ultimate ends (i.e. well-being) through social relationships 
(Meadows, 1998). Social capital also helps to reduce the burden on institutional resources by 
utilising resources available as a result of community cohesion, connectedness and reciprocity 
(Roseland, 2005). However, contemporary Western society promotes competition and 
individualism over cooperation and social capital (Goodland, 2002; Roseland, 2005). Reduced 
social capital can put pressure on built capital as people seek to access institutional support for 
their needs instead of seeking help from neighbours or community members. 
Well-being is the ultimate human fulfilment. Scientists and researchers increasingly believe that 
sustainable development can contribute to human well-being (Beckerman, 1994; Costanza, et 
al., 2007; Giddings, Hopwood & O'Brien, 2002; Lélé, 1991; Robinson, 2004; van Kamp, 
Leidelmeijer, Marsman & de Hollander, 2003). Various factors that affect human well-being 
can be divided in two domains – individual well-being and social well-being (Dasgupta, 2001). 
Social well-being is the collective measure of well-being of a society or community. 
Community infrastructure, services, social relations and local neighbourhood features influence 
community well-being and quality of life (Sirgy & Cornwell, 2002; Sirgy, Gao & Young, 
2008). A sustainable community also attempts to provide community services and 
infrastructure, at the same time protecting the environment and enhancing social relationships 
(Roseland, 2005). Sustainable development projects are often evaluated by tools which measure 
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the available infrastructure and services that promote sustainable living along with 
environmental responses. 
Sustainable Development Evaluation Tools at Neighbourhood Scale 
Many sustainable development assessment tools are available. Levett-Therivel, sustainability 
consultants (2004), list 78 sustainable development assessment metrics, models and toolkits. 
They argue that use of a particularly suitable tool is dependent on ‘fitness for purpose’ and the 
context in which it is applied. The tools are helpful in the decision making process by 
incorporating various issues together, for instance environmental response, social commitments 
and economic opportunities are essential components for sustainable neighbourhoods. 
The evaluation tools can have checklists and score systems, which help to determine whether 
the development projects comply with the set standards. Most recently, score based systems are 
more popular which allows comparisons of one project with another by scores. The US Green 
Building Council (USGBC) has developed Leadership in Energy and Environmental Design for 
Neighbourhood Development (LEED-ND) which uses scores for categories of sustainability 
(USGBC, 2009). The tools have given greater weight to the environmental response, and 
infrastructure and services compared with social and economic aspects. The uniqueness and 
complexity of each neighbourhood project challenges sustainable development professionals to 
select the most suitable evaluation tool. 
LEED for Neighbourhood Development 
The LEED for Neighbourhood Development (LEED-ND) was developed in 2009 to evaluate 
sustainable development practice at a neighbourhood scale. This tool can be applied at the 
design stage to assess its environmental, social and economic commitments. The rating system 
measures performance in five theme areas, which are: Smart location and linkage, 
Neighbourhood pattern and design, Green infrastructure and buildings, Innovation and design 
process, and Regional priority credit (USGBC, 2009). 
The LEED-ND aims at reducing the need for automobile usage and therefore greenhouse gas 
emissions. Mixed use development by combining various functional requirements and diverse 
demographic characteristics are encouraged in the neighbourhood planning along with 
integration of alternate transportation options such as walking, bicycling and public 
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transportation. Energy efficient and green buildings are fundamental to reduce resource 
consumption and improve the local environment. Social aspects of neighbourhood design are an 
optional requirement in this rating tool. 
The scores can vary between 40 and 110 points. A minimum of 40 points are required for basic 
LEED certification, higher points can yield silver (50-59 points), gold (60-79 points) and 
platinum (80 points and above) certification. All LEED credits are worth at least 1 point, in total 
100 points can be claimed through the credits. A bonus 10 points can be claimed through 
Innovation and design process, and Regional priority credits. 
Green Star – Communities PILOT Rating Tool 
 The Green Star – Communities PILOT Rating Tool was developed in 2012 by Green Building 
Council Australia in close collaboration with governments, public and private sector developers, 
professionals, academics, product manufacturers and suppliers and industry stakeholders (Green 
Building Council of Australia, 2014). This tool evaluates sustainability performance against 
governance, design, liveability, economic prosperity, environment and innovation categories. It 
contains 38 credits across six above mentioned categories for the planning, design and delivery 
of sustainable communities.  
A maximum total of 110 points can be earned in this rating tool with 21 in governance, 11 in 
Design, 23 in liveability, 19 in economic prosperity, 26 in environment and 10 in innovation. 
This rating tool has given highest points to environmental aspects of the neighbourhood, 
followed by liveability aspects which are integrated in the design. Neighbourhood governance is 
given the third highest points.  
Similar to LEED-ND, three rewards, that is. Best practice (45-59 points), Australian excellence 
(60-74 points) and World leadership (75 points and above) are given to the projects with 4, 5 
and 6 Star Green Star certification respectively. The certification process and evaluation of 
neighbourhood using this instrument are promising; however, detailed documentation was not 
publicly available at the time of this study.  
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Precinct Planning and Design Standards 
Another sustainable neighbourhood evaluation tool, Precinct Planning and Design Standards 
(PPDS), was developed by Australian academics (Hyde, et al., 2007). The PPDS tool is 
intended to assist at the design stage of neighbourhood development. It has adopted the 
‘principles to indicator’ methodology in the environmental assessment of neighbourhoods. The 
PPDS indicators are aligned to the principles of sustainable design (Table 3-1), and priority is 
given to the process rather than to actual outcomes. 
Table 3-1 Sustainable development principles and corresponding PPDS indicators (Hyde, et al., 2007, p. 
15) 
Sustainable development principles PPDS indicators 
1. Create an improved quality of life for the occupants and 
users 
Indicator 1: Sustainable master planning approach 
2. Protect and conserve ecosystems through a respect for 
the site 
Indicator 2: Precinct Location and Siting Planning 
3. Reduce environmental global and local impacts through 
conservation of energy and resources 
Indicator 4: Energy Efficiency and Conservation 
Indicator 5: Water Conservation and Management. 
Indicator 6: Solid & Other Waste Management 
Indicator 8: Chemical Use 
Indicator 10: Storm water Management 
4. Support local communities and economies Indicator 3: Social commitment. 
Indicator 11: Economic commitment 
5. Source materials and energy within the local bioregion Indicator 7: Resource Conservation (Materials) 
 
The PPDS has 11 indicators which respond to 5 sustainable development principles. The 
sustainable development principle that relates to improvement of quality of life of residents is 
linked to the sustainable master planning of the neighbourhood. Ecosystem preservation is 
evaluated through the location of the site and site planning. Resources conservation helps to 
reduce environmental impact on both global and local scale and is measured in the PPDS 
through five indicators related to energy efficiency, water conservation, waste management, 
usage of chemicals and storm water management. The PPDS tool has separate indicators for 
social and economic commitment to understand the local community’s commitment pursuing 
social progress and economic vitality. Use of local materials and resources are assessed by the 
local resource utilisation. 
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The PPDS does not set targets, as many rating tools do, but gives an opportunity to set 
benchmarks based on ‘best practice’ for resource consumption. It is particularly important in a 
diverse climate like Australia where energy and water usage varies considerably with the 
climate in different States and regions (Australian Bureau of Statistics, 2012a; 2012b). The 
actual performance outcome of neighbourhood design is largely based on community needs and 
preferences. The PPDS is claimed to be useful in the early planning stage through to post 
occupancy evaluation. 
Sustainable development evaluation tools measure environmental quality at a neighbourhood 
scale which also has an inter-dependent relationship with human well-being (Bonnes & 
Bonaiuto, 2002; Pacione, 2003b; van Kamp, Leidelmeijer, Marsman & de Hollander, 2003). 
However, the objective environmental quality, obtained by the above mentioned evaluation 
tools, alone cannot be used to determine human well-being as it is a subjective phenomenon. 
The perceived environmental quality of a neighbourhood is equally important in understanding 
how far personal expectation has been met by the physical features of neighbourhood, social 
relationships and economic opportunities available for personal growth. Rating tools often use 
objective data but exclude personal attributes and subjective evaluation of the environment. The 
above mentioned tools, LEED-ND, The Green Star – Communities PILOT Rating tool and 
PPDS, need to be supplemented with a subjective evaluation of environmental quality to 
understand the social aspects of neighbourhood design, and the quality of social services and 
their benefit for the community as they all affect human well-being at the neighbourhood level. 
Environmental Quality and Human Well-Being 
Many researchers claim that neighbourhood environmental quality can be used as a proxy for 
community well-being and overall human well-being (Carp & Carp, 1982; Lee, 2008; Liao, 
2009; Marans, 2003; Milbrath & Sahr, 1975; Pacione, 2003b; van Kamp, Leidelmeijer, 
Marsman & de Hollander, 2003; Vlek, Skolnik & Gatersleben, 1998; Westaway, 2009). They 
also argue that sustained human well-being cannot be achieved in a degraded environment. 
However, short-term perceived well-being can be attained at the cost of environmental 
degradation. This phenomenon was observed in many industrialised nations after World War II. 
Dietz and colleagues (2009) cautioned that the Earth might be reaching a tipping point beyond 
which human well-being from environmental degradation will decline and ultimately it will lead 
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a nation towards an unsustainable trajectory. Environmental quality refers to characteristics of 
both the natural and the built environment. In the residential context, built environmental 
features and neighbourhood attachment are considered vital for residential satisfaction and 
human well-being (Bonaiuto, Fornara & Bonnes, 2003; Carp, Zawadski & Shokrkon, 1976; 
Fleury-Bahi, Felonneau & Marchand, 2008; Fornara, Bonaiuto & Bonnes, 2010; Fried, 1982; 
Gruber & Shelton, 1987; Ha & Weber, 1994). Key findings from the above-mentioned citations 
are briefly described in the following paragraphs. 
A study by Carp and colleagues (1976) in the US identified six dimensions of urban 
environmental qualities: noise, aesthetics, neighbours, safety, mobility and annoyances that 
contributed towards residential satisfaction/dissatisfaction as identified by residents rather than 
experts. The study challenged the validity of expert-defined residential environmental quality 
dimensions, as the previous studies failed to derive consistent dimensions that affected 
residential satisfaction. The study adopted a semi-empirical approach that focused on residents’ 
perceptions of residential quality. 
Fried (1982) found that objective residential qualities had a strong relationship with residential 
satisfaction. His study comprised 42 municipalities in the US, indicating that social interaction 
had a strong statistically significant effect on residential satisfaction but only for those who 
valued social relationships. Otherwise social interaction had no effect on residential satisfaction. 
Gruber and Shelton (1987) confirmed that attractive, pleasant and friendly aspects of a 
neighbourhood were strong contributors to residents’ overall neighbourhood satisfaction in 
conventional homes, mobile homes and apartment living in the Piedmont region of North 
Carolina, US. They used a sample of 305 residents, in these three housing categories, who 
completed a self-reported questionnaire on a 5-point scale (1987, p. 305). 
Ha and Weber (1994) identified a residential quality index for residential satisfaction that 
included environmental safety, planning / landscaping, housing policy, sociocultural 
environment and quality of housing. Among them, they found that the quality of housing had 
the most significant impact on residential satisfaction. 
Fleury-Bahi and colleagues (2008) studied the relationship between neighbourhood satisfaction 
and place attachment. The study was conducted in three French cities with 257 participants. 
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They used two sets of measurements for residential satisfaction and place identification, and 
revealed that place attachment was an important dimension for neighbourhood satisfaction 
primarily linked with social aspects of neighbourhoods. 
Previous research and knowledge outlined that residential environment quality and place 
attachment are important dimensions for neighbourhood satisfaction. Bonaiuto and colleagues 
(2003) used 11 scales to measure the perceived environmental qualities of urban 
neighbourhoods and one scale to measure neighbourhood attachment in seven neighbourhoods 
of Rome. A self-reported questionnaire was administered to 312 residents. The 11 scales were 
composed of spatial features, human and social features, functional features and contextual 
features. Spatial features included architectural and urban planning aspects, organisation of 
accessibility and roads and green areas. Human and social features contained social 
relationships among neighbours, as well as welfare and recreational services available in the 
neighbourhood. Functional features comprised commercial and transport services. Contextual 
features related to the pace of life, environmental health and upkeep of the neighbourhood. The 
original questionnaire had 378 items in total which was reduced to 158 using factor analysis. 
Later, an abbreviated version was designed with 20 indicators comprising 66 items (Fornara, 
Bonaiuto & Bonnes, 2010), which also yielded an acceptable level of internal consistency and 
construct validity when tested on a sample of 1488 in 11 Italian middle and low population 
cities. 
Human Well-Being and Quality of Life 
Quality of life (QoL) was mentioned in ancient Greek philosophy to describe happiness derived 
from virtuous activity of the soul that led to a good life (McKeon, 1973). Many researchers such 
as sociologists, economists, psychologists, healthcare professionals and researchers from the 
social sciences and exact sciences are interested in research into the QoL with particular focus 
on individuals’ or a society’s well-being (Sirgy, et al., 2006). Felce and Perry (1995) argue that 
each person evaluates what is important in his or her life via personal, cultural and contextual 
characteristics, which are different for each individual. Hence, a single definition cannot reflect 
an exact meaning of QoL. Many studies have used general terms such as well-being, happiness 
and satisfaction for QoL (Gomes, Pinto & dos Santos, 2010). 
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In the 1960s and 1970s two distinct approaches developed in Scandinavia and in the US 
respectively to understand the QoL of people or of a society (Noll, 2000). The former took 
‘subjective’ indicators that used individual perceptions and evaluation of social conditions. In 
contrast, the American approach focused on ‘objective’ indicators such as health, poverty, 
unemployment rates and did not take personal attributes into account. More recently (1997) the 
World Health Organisation (WHO) preferred a subjective dimension and defined QOL as: 
..individuals’ perception of their position in life in the context of the culture and value 
systems in which they live and in relation to their goals, expectations, standards and 
concerns. It is a broad ranging concept affected in a complex way by the person’s 
physical health, psychological state, level of independence, social relationships, 
personal beliefs and their relationship to salient features of their environment. 
(World Health Organization, 1997, p. 1) 
Social sustainability and QoL 
Sustainable development aims at enhancing the quality of human life (Barton, 2000). It is 
important to understand the difference between ‘standard of living’ and ‘quality of life’ if the 
latter is used as an indicator of sustainable development at the local level. Standard of living 
generally refers to disposable income for things an individual or family can afford and is most 
commonly assessed in terms of annual household income levels (McGregor & Goldsmith, 
1998). According to McGregor and Goldsmith (1998), quality of life can be considered as the 
level of satisfaction or confidence with one’s condition, relationships and surroundings relative 
to the available alternatives. A major difference between standard of living and quality of life is 
that the former refers solely to the private domain, whereas the latter refers to the public 
domain, the realm of community capital (Roseland, 2005). 
Quality of life has been defined and measured specific to the different areas of study that is, as 
context-dependent. The ideology of the QoL regarding sustainability is to promote the means 
for people, within their environments, to live in ways that are optimal for them (Moser, 2009). 
The primary goal of sustainable development is to maintain and enhance the quality of human 
life (social, economic and environmental) while living within the carrying capacity of the 
supporting eco-system and the resource base (Levett, 1998). Principles of sustainable 
development emphasise a strong, healthy and just society by meeting the diverse needs of 
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people in existing and future communities, promoting personal well-being, social cohesion and 
inclusion, and creating equal opportunity (Barton, Grant & Guise, 2010). In terms of 
sustainability, QoL seeks to achieve individual well-being and environmental well-being also 
known as people-environment congruity (Moser, 2009). In this process, both individual and 
environmental well-being should be achieved together. 
Quality of Life Methods 
Similar to the lack of consensus over the QoL definition, the debate on QoL research methods is 
also long standing (Pacione, 1982; Rogerson, 1999) and still no consensus exists among 
researchers (Pacione, 2003a). Subjective and objective approaches conceive and assess QoL 
differently. Subjective indicators probe respondents’ perceptions, evaluation and satisfaction 
with their living environment. These indicators provide in-depth information for community 
based issues, but they cannot represent the actual environmental conditions in which people 
live. 
Objective indicators use observable facts derived from secondary data which include physical 
features and a range of social indicators to measure the ‘objective reality’ of the living 
environment (Pacione, 1982; Rogerson, 1995). Objective indicators alone might not be enough 
to express a true quality of life, since they have low validity in assessing human well-being (Lu, 
1999; Pacione, 1982; Tuan Seik, 2000). 
Thus, measuring QoL using both subjective and objective evaluations is necessary to provide a 
full understanding of urban environmental quality (Marans, 2003; McCrea, Shyy & Stimson, 
2006; Pacione, 2003a; Rogerson, 1995; Türksever & Atalik, 2001; van Kamp, Leidelmeijer, 
Marsman & de Hollander, 2003). In an urban environment, objective measures provide valuable 
insight into the provision, access and efficiency of infrastructure and services, and housing 
quality, while subjective measures focus on urban liveability (Pacione, 2003a). 
Felce and Perry (1995, p. 60) combined objective and subjective approaches and defined QoL 
as, “an overall general wellbeing that comprises objective descriptors and subjective evaluations 
of physical, material, social and emotional wellbeing together with the extent of personal 
development and purposeful activity, all weighted by a personal set of values”. The German 
approach to quality of life combines both objective living conditions and subjective well-being, 
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which is defined by Noll (2000 part 1) as, “good living conditions which go together with 
positive subjective well-being”. The combination of both subjective and objective QoL 
measures allows comparison of the possible variations between the two perspectives. Interaction 
of these two approaches gives four states of QoL, which are defined as well-being, deprivation, 
adaptation, or dissonance (Table 3.1). 
Table 3.1: States of Quality of Life (Source: Zapf, 1984 cited in Noll, 2000 part 1) 
Objective condition Subjective condition 
 Good Bad 
Good Well-being Dissonance 
Bad Adaptation Deprivation 
 
Zapf (1984) explains that a state of well-being can be achieved with good living conditions and 
positive well-being; bad living conditions combined with negative well-being highlight a state 
of deprivation; bad living conditions combined with positive well-being prompt adaptation and 
point to the ‘satisfaction paradox’; dissonance refers to the inconsistent combination of good 
living conditions and dissatisfaction, also known as the ‘dissatisfaction dilemma’ (cited in Noll, 
2000). 
Framework for Residential or Neighbourhood Satisfaction & QoL 
Many researchers conceptualise quality of life based on a ‘bottom up spill-over theory’ (Marans, 
2003; Marans & Rodgers, 1975; Sirgy & Cornwell, 2002; Sirgy, Gao & Young, 2008; Sirgy, et 
al., 2006; Sirgy, Rahtz, Cicic & Underwood, 2000). Sirgy and colleagues (2008) argue that the 
bottom up spill-over theory considers that life satisfaction is related to satisfaction with all 
domains of life such as, community, family, work, and social life. Among many domains that 
contribute to the quality of life, the quality of the urban environment and perceived residential 
or neighbourhood satisfaction are key components (Bonaiuto, 2004; Marans & Rodgers, 1975). 
Perceived neighbourhood satisfaction is strongly related to the personal characteristics of people 
and their neighbourhood / residential context. People might find some neighbourhoods more 
satisfying than others if neighbourhood features align with their values, norms or their lifestyle 
(Fried, 1982). For example, people who like to socialise frequently with neighbours could find a 
close-knit neighbourhood more satisfying, but the same neighbourhood is unappealing for those 
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who prefer privacy and distance. Past research has revealed diverse findings in relation to the 
concept of residential satisfaction. For example, a study from the UK reported high residential 
satisfaction as a result of greater satisfaction with people’s individual dwellings in three English 
towns, whereas another study from Australia demonstrated the importance of both individual 
dwellings and social settings as important drivers of neighbourhood satisfaction (Metcalf 1967 
and Troy 1971; cited in Marans & Rodgers, 1975). 
Marans and Rodgers (1975), Amerigo (1992) and Rogerson (1995) presented models for overall 
QoL and life satisfaction as contributed to by the residential or neighbourhood features that are 
discussed below. 
Environmental satisfaction model by Marans and Rodgers 
Marans and Rodgers (1975) conceptualised quality of life based on various aspects of 
residential domain satisfaction. They argued that objective attributes of the environment and 
subjective experiences of people in that environment would portray the reality of people’s 
experience. The model (Figure 3.3) uses personal characteristics and standards of comparison to 
moderate the subjective evaluation of the environment. Each residential domain is evaluated by 
its objective environmental attributes, perceptions of the attributes mediated by personal 
characteristics and assessment of perceived satisfaction with reference to personal 
characteristics and standards of comparison. This framework allows understanding of how 
certain neighbourhood characteristics are evaluated by a group of people. In this model, 
personal characteristics play a vital role in deciding whether some objective attributes provide a 
satisfying or dissatisfying experience for a particular group of people. 
Although this model is capable of including a wide range of personal characteristics and 
standards for comparison, most often data collection and analysis have been limited to 
socio-demographic variables such as family life cycle, race, educational attainment, family 
income, job status and length of residency. 
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Figure 3.3 Environmental satisfaction model  (Marans & Rodgers, 1975, p. 306) 
A systemic model of residential satisfaction by Amérigo 
This residential model considers attitudinal components (Amérigo, 1992). It conceptualises life 
satisfaction through residential satisfaction, which is an outcome of an individual’s satisfaction 
with objective attributes of the residential environment (Figure 3.4). The model adopts the broad 
conceptual framework of Marans and Rodgers (1975) and considers a bottom up spill over 
theory for life satisfaction or quality of life. A unique feature is the model’s capacity to explain 
adaptive behaviour through behavioural intentions. Adaptive behaviour feeds back into 
objective attributes of the residential environment and personal characteristics for a recursive re-
adjustment of personal preferences and eventually to a re-evaluation of residential satisfaction. 
This model can also be used to understand the adaptive behaviour or residential mobility of 
residents. Adaptation to certain objective attributes of the residential environment helps to 
increase residential satisfaction and failing to adapt would further lower residential satisfaction. 
Low levels of neighbourhood satisfaction are also associated with residential mobility 
(Amérigo, 1992; Marans, 2003). 
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Figure 3.4 A systemic model of residential satisfaction (Amérigo, 1992, p. 412) 
Personal characteristics form a central component of the model as it analyses the objective 
attributes of the residential environment through individuals’ socio-demographic and 
personality attributes to influence subjective attributes of the residential environment. Personal 
characteristics also play an important role in comparing real and ideal residential environments. 
As the gap between real and ideal residential environments decreases, satisfaction with real 
residential environments increases. On the other hand, adaptive behaviour in people can help in 
modifying an individual’s perception of an ideal residential environment, thus helping them to 
achieve higher residential satisfaction and eventually satisfaction with life in general. 
Environmental QoL (QoLe) approach for environmental and human 
well-being 
Although previous models recognise the role of personal characteristics in residential 
satisfaction and QoL, they have a few limitations when used in sustainable development 
projects. For example, they do not consider the environmental attitudes / behaviours of 
residents, which are critical for sustainable development (Bonnes & Bonaiuto, 2002; Dobson, 
2007). Sustainable development projects at the neighbourhood / community scale consider local 
environmental limits, which can enhance social relationships and further contribute to economic 
gain. Environmental QoL refers to the perceived and experienced quality of life in the broader 
social, physical and economic environment within a geographic space where people live (Jeffres 
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& Dobos, 1995). An Environmental QoL can be used as an indicator of sustainable 
development, which considers environmental attributes, personal attributes and perceived 
satisfaction with environmental features (Rogerson, 1999; Westaway, 2009). Spilker and 
Revicki (1996, pp. 26-27) outline environmental, social and personal attributes, and their 
inter-relationships for QoL including: 
 personal-internal association –  values and beliefs that influence well-being 
 personal-social interactions – function within social networks 
 the external-natural environment – the impact of the geographical and natural environment 
in which an individual resides and works 
 the external-societal environment – the impact of socially-created and maintained 
organisations, e.g., neighbourhoods, crime, and security issues 
 
Rogerson (1995) proposed a model for Environmental QoL which combined both objective 
attributes (material life) and subjective attributes (personal life). Later, he updated the model 
and renamed material life ‘Environment” and personal life “Personal characteristics” (Rogerson, 
1999) (Figure 3.5). The objective attributes (environment) comprise goods, services and other 
attributes related to the social, physical and economic environment in a geographical space 
where individuals live. The subjective attributes (personal characteristics) consist of the 
personal characteristics of those individuals and their perceived satisfaction. This 
comprehensive model can provide a clear picture of the living environment and perceived 
well-being of people. The environmental QoL model includes both objective indicators of 
environmental attributes and subjective personal assessment of satisfaction with features such as 
the physical (neighbourhood features and facilities), social (relationships with neighbours, 
neighbourhood infrastructure and neighbourhood attachment) and economic (cost of living, jobs 
and employment opportunities) aspects of the neighbourhood (Jeffres & Dobos, 1995; Sirgy & 
Cornwell, 2002). 
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Figure 3.5 Quality of Life model (Rogerson, 1999, p. 979) 
This model can produce three types of QoL results. Type A considers the relationship with the 
environment and its characteristics evaluated by experts using objective data obtained from the 
environment. Type B includes personal characteristics collected through public survey 
(subjective data) and combined with Type A studies. Type C combines environmental data and 
personal characteristics, incorporating individuals’ characteristics and respondents’ perceptions 
of well-being or satisfaction living in that place. Although the environmental QoL model (Type 
B and C) considers individuals’ personal attributes as a major variable in determining overall 
perceived satisfaction, they are most often limited to demographic attributes such as age, 
gender, and social class (Rogerson, 1995; Rogerson, 1999). 
Limitations of current QoL approaches in sustainable housing 
Generally, QoL models have considered personal attributes such as cultural aspects and value 
systems as standards against which people evaluate their living environment (The WHOQOL 
Group, 1994). QoL studies in neighbourhood settings have considered neighbourhood features 
and community services. Sirgy and colleagues (2008) argued that urban or community planners 
used community satisfaction as the criterion by which to assess the success of development 
efforts. 
Sustainable housing offers similar or better neighbourhood and community services, and social 
relationships by protecting and enhancing the surrounding environment, ensuring equity and 
ownership, and facilitating economic opportunities. Added dimensions such as environmental 
considerations, social relationships and economic opportunities within residential precincts can 
satisfy people who consider such aspects to be important for both environmental and personal 
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well-being (Wanden-Hannay, 2005). Some people find that the new model of development puts 
unnecessary emphasis on environmental features, social relationships and economic prospects in 
residential areas. It is thus essential to understand people-environment relationships in 
sustainable housing using a QoL model. 
The Proposed Environmental Quality of Life Model 
The proposed Environmental Quality of Life (QoLe) model (Figure 3.6) reflects a 
conceptualisation of QoL based on people-environment relationships. It emphasises the place 
and the environment within which people live. It utilises the distinction between external 
conditions which are represented by the ‘objective environmental quality’ and internal 
conditions – ‘subjective evaluation of the environment’ – mediated by ‘personal characteristics’ 
of people. Well-being is determined by the extent of people-environment congruity. According 
to Moser (2009), people-environment congruity at a neighbourhood scale is determined by the 
degree of people’s satisfaction with the environmental attributes of their neighbourhood. 
 
Figure 3.6 A conceptual model for Environmental Quality of Life (QOLe) (Upadhyay, Hyde & Wadley, 
2010) 
Other existential factors  
Environmental and 
human well-being 
 
 People- Environment 
congruity  
 Environmental 
Quality of Life (QOLe) 
 
Attributes of 
environment 
 Natural environment 
 Built environment 
 Social indicators 
 Availability of services 
 Economic activities 
Objective environmental quality 
 
Characteristics of 
people 
 Socio-demographic 
variables 
 Environmental 
attitudes 
Personal characteristics 
 
Attributes of perceived 
environment 
 Perceived Residential 
Environmental Quality 
(PREQ) 
 Neighbourhood 
Attachment 
Subjective evaluation of the 
environment 
Chapter 3 |  Measuring a Sustainable Neighbourhood 
Exploring the environmental quality of life for sustainable neighbourhood planning 3-26 
In this model, if the sustainable environmental features fulfil human needs and people express 
their satisfaction with the perceived residential environmental quality, then environmental and 
human well-being will be achieved through people-environment congruity, which will 
eventually contribute towards environmental quality of life (QoLe). Other existential factors 
such as health, family relationships, income, freedom, security, religion and recognition are 
considered to be constant, and thus not included as variables to predict QoL. (Each component 
of the model is described below.) 
Objective environmental quality 
Objective environmental quality can be evaluated based on data obtained from primary field 
surveys or from analysis of secondary sources (Pacione, 2003a; Rogerson, 1999). 
Environmental attributes are related to the natural environment, built environment, social 
infrastructure / opportunities, available services and facilities, and economic activities in the 
geographical space within which people live. These attributes have differing characteristics such 
as provisions, access and efficacy (Rodgers & Converse, 1975; Rogerson, Findlay, Morris & 
Coombes, 1989) that describe the quality of attributes or obtainable qualities from the attributes. 
The attributes and characteristics of the environment are considered necessary conditions for 
satisfaction of an individual or groups in the population. The model indicates that the 
environmental attributes and their characteristics contribute to well-being. QoL gives an 
opportunity to evaluate a place or region based on an assessment of the presence and absence of 
the environmental conditions and characteristics of features (Rogerson, 1995). This assessment 
uses ‘expert opinion’ to determine the components of the quality of life; it involves tools and 
measures of scientific and technical disciplines to evaluate environmental quality (Bonaiuto, 
2004). 
Personal characteristics 
Personal characteristics play an important role in human satisfaction and well-being (Marans & 
Rodgers, 1975; Rogerson, 1995; Rogerson, 1999). It includes personal attributes of people such 
as age, gender, other socio-demographic variables and their environmental worldview. Personal 
attitudes towards the environment affect perceived satisfaction. Environmental attitudes are 
used to understand environmental concerns that people have (Dunlap, Van Liere, Mertig & 
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Jones, 2000; Milfont & Duckitt, 2010; United Nations Environment Programme, 2012). The 
theory of planned behaviour suggests a strong link between attitudes and behaviour (Ajzen, 
1991), which can be useful in understanding why some environmental features are highly 
regarded by one group of people and not by others. People motivated by a preservation attitude 
give priority to preserving nature, the diversity of natural species and protecting them from 
human use and alteration; whereas people with a utilisation attitude consider it appropriate to 
use nature and natural species for human objectives (Wiseman & Bogner, 2003). 
Sustainable housing gives priority to environmental issues, promotes social relationships within 
neighbourhoods and enhances the local economy. At the conceptual level, sustainable housing 
expects some pro-environmental behaviour in residents to achieve sustainable development 
goals. For example, waste minimisation in sustainable housing cannot be achieved if people do 
not participate in waste reduction, reuse and recycling. Similarly, community acceptability of 
recycled water (for toilet flushing, and outdoor usage such as gardening and cleaning purposes) 
is critical in reducing water demand in sustainable housing. People with a utilisation attitude can 
find the above-mentioned waste reduction strategies and recycled water usage options 
practically time consuming or uneconomical with very little environmental benefit and thus 
could find these efforts dissatisfying. 
Individual characteristics such as social class and lifecycle stages can also influence a person’s 
satisfaction (Rodgers & Converse, 1975) and contribute towards their perceived well-being. The 
preferences and priorities of individuals are employed in phenomenological methods to identify 
a measure of satisfaction with the environment in which they live. This approach focuses on the 
level of satisfaction derived from an individual’s evaluation of his/ her perceptions of attributes 
against self-defined, personal standards or value systems that are derived from environmental 
attitudes. People-environment congruity is achieved if people have respectful and positive 
relationships between the objective qualities of the environment accompanied by an expression 
of satisfaction concerning the environment (Moser, 2009). 
Subjective evaluation of the environment 
Subjective evaluation of the environment is made by individuals based on their needs, goals and 
expectations in their specific environmental setting (International Institute for Sustainable 
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Development, 2012). Subjective evaluation of the residential environment is multidimensional 
and covers various issues related to physical, social, environmental features of the particular 
place. Bonnes and colleagues (2004) argue that perceived environmental quality indicators 
should encompass all possible dimensions that could contribute to residential satisfaction or 
well-being. Perceived residential environment quality (PREQ) is an established method of 
assessing satisfaction and well-being derived from the experience of living in a set of 
environmental conditions (Bonaiuto, 2004; Bonaiuto, Aiello, Perugini, Bonnes & Ercolani, 
1999; Fornara, Bonaiuto & Bonnes, 2010). The PREQ framework, proposed by Bonaiuto and 
colleagues (2004; 1999) and later cross-validated through an abbreviated version by Fornara and 
colleagues (2010) consists of four main areas through which to evaluate inhabitants’ perceived 
residential quality: spatial features (architecture and urban planning), human and social features 
(population and social relations), functional features (available services) and contextual features 
(lifestyle, pollution, maintenance and care). 
Environmental considerations in planning and design aspects were not included in the existing 
subjective evaluation of residential environmental quality. It is important to understand 
residents’ understandings and preferences regarding these issues in sustainable housing. 
Sustainable housing is largely based on environmental principles. If people do not value such 
strategies, then they may find such housing unappealing or dissatisfying. More recently, houses 
and neighbourhoods with environmental features have higher recognition in society and also 
fetch higher economic returns based on such qualities (Miller, Spivey & Florance, 2008; Tan, 
2011). 
Research Gap and Research Questions 
The Environmental Quality of Life (QoLe) model establishes relationships between 
environmental qualities, personal characteristics of people and perceived residential satisfaction. 
Personal characteristics of people moderate the level of satisfaction people experience from the 
physical setting / social relationships. Previous studies demonstrate that individual 
characteristics such as demographic variables, social class and lifecycle stage (e.g. age, gender, 
income, education, length of residence, ownership, marital status) affect neighbourhood 
satisfaction (Francescato, Weidemann & Anderson, 1989; Hur & Morrow-Jones, 2008; Rodgers 
& Converse, 1975; Türkoglu, 1997). Apart from socio-demographic factors, culture and value 
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systems also play a major role in setting standards for satisfaction (The WHOQOL Group, 
1994; Wanden-Hannay, 2005). 
This research has identified a gap in the literature. Current models of residential satisfaction and 
QoL omit personal preferences such as differences in priorities, culture or value systems. It is 
essential to understand such attributes of people in the context of sustainable housing. It is 
important for person-environment congruence that people who reside in ecologically sustainable 
housing hold particular environmental intentions and respond to them accordingly. If people 
possess pro-environmental attitudes and behaviours, they can perceive such an environment to 
be positively aligned with their beliefs (Hostetler & Noiseux, 2010). If not, people can find it 
hard to accept the priority given to the environment over individual convenience and comfort. 
Thus, this research has introduced an additional dimension in personal attributes i.e. 
environmental attitudes of people as an indicator of environmental preferences. 
The proposed model examines the interaction of environmental features, personal attributes, and 
perceived neighbourhood satisfaction to understand environmental and human well-being. It 
hypothesises that residents of an appropriately sustainable community with pro-environmental 
attitudes will be satisfied with their residential environmental qualities. Sustainable 
neighbourhood quality and corresponding satisfaction with the neighbourhood environment 
demonstrate congruent people-environment relationships, which further contribute towards 
environmental Quality of Life (QoLe). 
The model conceptualises environmental and human well-being as a result of sustainable 
environmental qualities, and pro-environmental attitudes of residents combined with a high 
level of residential satisfaction. It is capable of explaining other possible consequences too. For 
example, if people do not hold pro-environmental attitudes, they are less likely to prefer 
sustainable environmental features or to take initiative in protecting nature / environment. If 
they happen to live in a sustainable community, they might not find protection of the natural 
environment appealing, the sustainable built environment attractive, interactive social 
relationship engaging, and optimised infrastructure sufficient to suit their lifestyle. Thus this 
consequence would yield a low level of satisfaction with their living environment as a result of 
value judgements. The interaction of people–environment relationships, in this case, is not 
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congruent and environmental well-being cannot be claimed from the above-mentioned 
combinations. 
Similarly, people with pro-environmental attitudes living in conventional housing could find it 
hard to practice a sustainable lifestyle due to lack of sustainable features and, as a result, they 
could be less satisfied with their neighbourhood. Pro-environmental attitudes alone do not help 
unless there is sufficient infrastructure to practice corresponding environmental behaviour, i.e. 
environmental well-being cannot be met in the absence of sustainable neighbourhood features. 
In the same way, people with low environmental attitudes could find that their expectations are 
well met in conventional housing but, with the lack of sustainable features in the 
neighbourhood, environmental well-being cannot be achieved, even though the people may be 
satisfied with the physical environment. 
This research investigates three constituents (Environmental qualities, Personal characteristics 
and Perceived residential satisfaction) individually and in combination to understand the 
interaction between them for QoLe, and environmental and human well-being. The study 
investigates six research questions. 
The first research question explores neighbourhood environmental quality: 
What are the neighbourhood environmental features characterising the ESD and the 
conventional neighbourhood?  
This question investigates neighbourhood qualities using sustainable development principles 
that aim to improve the quality of life for residents, ecosystem thinking in site planning, 
reducing and conserving resources and energy sources, integrating economic activities at the 
local level, and adopting materials and energy sources from the local bioregion. Chapter 5 
answers this research question. 
The second research question is related to the environmental worldview: 
What are the environmental attitudes of the people living in the ESD and how do they differ 
from the conventional neighbourhood residents? 
This study uses environmental attitudes as an indicative variable for environmental preference. 
Two-dimensional environmental attitudes (Preservation and Utilisation) are determined for each 
respondent and aggregated for the housing estates. 
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The third research question examines the influence of socio-demographic attributes on 
environmental attitudes: 
What is the relationship between socio-demographic attributes of the respondents and their 
environmental attitudes? 
In general, socio-demographic attributes can explain some characteristics of people, which can 
be reflected in their environmental attitudes. Chapter 6 responds to the second and third research 
questions. 
The fourth research question investigates overall neighbourhood satisfaction: 
How satisfied are people with their residential environmental quality? 
This research question aims to capture overall neighbourhood satisfaction expressed by 
residents. It combines various attributes that contribute towards residential environmental 
quality. 
The fifth research question examines socio-demographic attributes and overall neighbourhood 
satisfaction: 
What is the relationship between socio-demographic attributes of the respondents and overall 
neighbourhood satisfaction? 
This research question investigates if there any relationship can be established between 
demographic variables and overall neighbourhood satisfaction. The relationship can be 
examined using Pearson product-moment correlation between overall neighbourhood 
satisfaction and important socio-demographic variables - gender, number of occupants, income, 
length of residency, lot area and house size. 
The sixth research question identifies significant neighbourhood variables that contribute to 
overall neighbourhood satisfaction: 
How do the components of neighbourhood satisfaction predict overall neighbourhood 
satisfaction? 
All neighbourhood features do not affect overall neighbourhood satisfaction equally. This study 
employs factor analysis to reveal the variables that contribute to neighbourhood satisfaction and 
multiple regression analysis to highlight the most influential variables for neighbourhood 
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satisfaction. Chapter 7 discusses research questions four, five and six on perceived 
neighbourhood satisfaction. 
The seventh research question combines environmental quality, personal attributes and 
perceived residential satisfaction to understand the extent to which they are linked to each other 
to determine people-environment relationships and thus environmental QoL (QoLe): 
How do the environmental quality of the neighbourhood, perceived neighbourhood 
satisfaction and environmental attitudes of people relate to each other? 
This study uses environmental attitudes as a moderating variable to examine further the 
relationships between environmental quality and perceived satisfaction. Chapter 8 presents a 
discussion of the overall findings and revisits the QoLe model. 
Summary 
The chapter discussed sustainable development measurement approaches including economic 
and environmental indicators which are established methods of evaluating sustainable 
development. Most often, they are also used to infer social progress (Levett, 1998). However, as 
was pointed out, the relationship between economic progress and social progress is not 
straightforward (Costanza, Hart, Posner & Talberth, 2009; Stiglitz, Sen & Fitoussi, 2009). Thus, 
it is necessary to adopt social indicators to understand if sustainable development is aimed at 
enhancing human well-being (Department of Environment, Food and Rural Affairs [DEFRA], 
2003; Department of the Environment, Transport and the Regions [DETR],1999). 
Sustainable development evaluation tools use objective indicators for rating systems which have 
given priority to environmental responses, physical features, and infrastructure and services 
available in the neighbourhood (USGBC, 2009). The tools also attempt to measure social 
progress through objective attributes, which have low validity in assessing human well-being 
(Pacione, 1982; Tuan Seik, 2000). Therefore, a new approach to measuring a sustainable 
neighbourhood requires both evaluation of objective environmental quality and perceived 
neighbourhood satisfaction for environmental and human well-being. The relationships between 
environmental quality and neighbourhood satisfaction are well studied, and are informative 
about the necessity for high quality environmental conditions for human well-being (Bonaiuto, 
2004; Ha & Weber, 1994; Potter, Chicoine & Speicher, 2001). Social science uses QoL 
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indicators to evaluate human well-being. However, the conventional QoL approach does not 
account for environmental aspects of neighbourhoods. 
Local level sustainable development aims to uphold both environmental and human well-being. 
Therefore, a new model called ‘environmental Quality of Life (QoLe)’ was proposed based on 
people-environment relationships. According to the QoLe model, people-environment congruity 
can be achieved if people are satisfied with sustainable development and the associated 
environmental features of their neighbourhood. The environmental attitudes of a person play an 
important role in the model, as the design of sustainable neighbourhoods emphasises 
environmental considerations that could require some level of behavioural adaptation. Seven 
research questions have been framed to investigate the research. The next chapter will explore 
the research methodology required to answer the research questions. 
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CHAPTER 4: 
MEASURING ENVIRONMENTAL QoL (QoLe) 
Introduction 
The previous chapter discussed various ways to measure sustainable development and argued 
that an environmental Quality of Life (QoLe) approach could combine both environmental and 
social aspects of sustainability in a meaningful way. This chapter aims to identify a 
methodology that can answer the previously outlined research questions. The research combines 
the built environment discipline with environmental psychology and environmental-behaviour 
studies to explore the effect of sustainable development on human well-being. Due to the 
multidisciplinary nature of the research, a variety of research methods and data collection 
approaches was employed. 
The chapter framework (Figure 4.1) outlines the research approach, which is primarily 
comparative in nature. A sustainable housing project is compared with a conventional 
neighbourhood from a master planned development in south-east Queensland, Australia. 
Research instruments are sourced from several disciplines. Sustainable design principles and a 
checklist of sustainable community design from the built environment discipline form the basis 
for objective environmental quality data. Perceived residential satisfaction was measured using 
a pre-tested and pre-validated Perceived Residential Environmental Quality (PREQ) and 
Neighbourhood Attachment (NA) (Fornara, Bonaiuto & Bonnes, 2010) survey instrument from 
environment-behaviour research. Environmental attitudes are measured by the Environmental 
Attitudes Inventory (EAI) (Milfont & Duckitt, 2010) which is used in environmental 
psychology. The chapter also discusses ethical considerations in conducting the research and 
concludes by explaining the pilot and main studies and data collection procedures. 
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Figure 4.1 Chapter outline of measuring environmental QoL (QoLe) 
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Research Approach 
Residential satisfaction in sustainable communities has attracted little attention from built 
environment professionals and no previous studies are available as reference for this study’s 
methodology. However, social science researchers have used a multi-dimensional construct to 
examine residential satisfaction in communities (Amérigo, 1992; Bonaiuto, 2004; Galster & 
Hesser, 1981; Gruber & Shelton, 1987), thus a theoretical and inductive approach could be 
adopted. An ecologically sustainable development (ESD) project from south-east Queensland 
was proposed by highlighting QoL attributes that needed further research to validate the 
developer’s claims. Hence, a comparative research approach was adopted to explore the 
attributes of the sustainable neighbourhood, characteristics of residents and perceived residential 
satisfaction individually and between the ESD and a conventional neighbourhood. Further, the 
research cross-examined the relationship between the environmental quality of the 
neighbourhood, the environmental attitudes of people and perceived residential satisfaction. 
According to Bendix (1963, p. 532), a comparative study attempts to develop concepts and 
generalisations at a level between what is true of all societies and what is true of one society at 
one point in time and space. Comparative research allows a search for similarity and variance 
that might not be possible to detect otherwise (Mills, van de Bunt & de Bruijn, 2006). This 
research approach includes both quantitaive and qualitative comparisions between cases. 
The research is primarily exploratory in nature and aims to understand the relationships between 
the environmental quality of neighbourhoods and the perceived satisfaction obtained from this. 
According to Hair and Anderson (2010), quantitative exploratory research aims to define 
relationships in general form such as through correlation, and uses multivariate techniques to 
estimate these relationships. This approach provides the means to understand a topic through 
identification of important variables. This provides crucial material for further in depth research 
to be made, which can further help to establish a theory or to improve actions. Thus far, 
sustainable housing is considered as best practice that benefits the environment and society, but 
the social implication of such development, for example, in terms of residential satisfaction, is 
seldom reported (Salleh, 2012). Further, residential satisfaction is considered to be one of the 
most important indicators of QoL (Bonaiuto, 2004), and contributes significantly to social 
progress. Therefore this research takes a two-pronged approach to investigate the sustainable 
features of a neighbourhood and to measure the level of satisfaction associated with it. 
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Research Design 
A comparative study requires at least two or more cases to identify differences between them. 
Although sustainable development projects are based on broad principles of futurity, equity, 
global environmentalism and biodiversity (Chapter 1), the approach to achieve sustainability is 
most often different in each project. Some projects give a high priority to resources 
conservation, whereas others can focus on biodiversity protection. The local / regional context 
and the level of environmental intentionality in planning / design of the neighbourhood are 
important variables in sustainable development. The above-mentioned issues were kept in mind 
in the research design. 
The research was carried out with the assistance of the Australian Research Council (ARC) and 
industry partners from Queensland, Australia. The grant proposal had identified sustainable 
housing based on its environmental merits, and national and international recognition for best 
practice (Hyde, Wadley, Gardner, Walton & Rutherford, 2008; Landmatters, 2009). At the time 
of the study, the Ecovillage at Currumbin, Queensland emerged as by far the most suitable to 
consider as an ecologically sustainable development. It was the only developer-led, large-scale 
(around 150 lots) ecologically intentional housing project in Australia, located in a semi-urban 
setting. Further attempts were made to find similar sustainable housing projects in the same 
region to strengthen the research rigor. However, the author could not find similar developer-led 
projects elsewhere in Australia. Conventional housing from a nearby master planned estate was 
selected as a quasi-control neighbourhood. 
The research involved understanding the phenomenon in a natural setting where everyday 
activities were carried out. It was neither desirable nor possible to control any of the parameters 
in this type of research setting which means the conventional neighbourhood is a quasi-control 
group. Multiple data collection strategies were adopted since the neighbourhood features could 
be objectively identified. Objective data were gathered from site visits, online maps, published 
documents (house design guidelines and by-laws) and other information available from 
developers. A sustainable community design checklist was prepared and relevant information 
from both neighbourhoods was recorded. 
Perceived neighbourhood satisfaction and the environmental attitudes of people are subjective 
in nature. Therefore, a subjective data collection method (survey) was employed. Survey 
methods allow for the collection of data in a systematic way, accurately and using less resources 
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and time (de Vaus, 2002). The major benefits of survey research are the use of a reliable and 
structured method, that is, exactly the same questions are asked of all respondents. In addition, a 
survey provides quantifiable data and thus statistical tools can be used for analysis (de Vaus, 
2002). 
The survey research method was appropriate for collecting subjective responses in this study. 
The questionnaire was self-reported and could be completed in person or in the presence of a 
researcher or research assistants. Unlike a mail survey, this method allows a researcher to 
explain the study or any questions the respondent might have regarding the questionnaire 
(Salant & Dillman, 1994). The questionnaire was divided into three parts: Demographic data; 
Environmental Attitudes; and lastly, Perceived Residential Environmental Quality and 
Neighbourhood Attachment. It was derived from previous studies (Fornara, Bonaiuto & 
Bonnes, 2010) but modified / added to suit the research questions and the Australian context. A 
pilot study was conducted in Sydney and the Gold Coast with research students and 
homeowners to test the questionnaire, administration approaches, and estimations of the time 
needed to complete the questionnaire. The pilot study is described in a separate section in this 
chapter. Issues raised during the pilot study were rectified in the final questionnaire. 
Instruments 
The objective environmental quality of the neighbourhoods was evaluated against indicators and 
a checklist derived from the literature. A subjective questionnaire was used to collect 
demographic and subjective data related to environmental attitudes, and perceived residential 
environmental quality and neighbourhood attachment. 
Objective environmental quality 
Objective environmental qualities of neighbourhoods are either demonstrated by facts and 
figures or through policy documents. Hyde et al. (2007a) proposed a comprehensive sustainable 
precinct evaluation tool, the Precinct Planning and Design Standards (PPDS) which has 11 
indicators to evaluate sustainable neighbourhood design (Table 4.1). PPDS indicators (Hyde, et 
al., 2007a, p. 14) are based on five main principles of sustainable development: 
1. Create an improved quality of life for occupants and users; 
2. Protect and conserve ecosystems through a respect for the site; 
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3. Reduce global and local environmental impacts through conservation of energy and 
resources; 
4. Support local communities and economies; and 
5. Source materials and energy from within the local bioregion. 
 
Table 4-1 Precinct Planning and Design Standard indicators (Hyde, et al., 2007a, pp. 16-17) 
 
The PPDS measurement tools can be used in planning and design development, and in 
post-occupancy stages. The PPDS can be used alongside other benchmarking tools, for example 
Green Globe (The Green Globe Standard, 2013) and EarthCheck (2013) to obtain design targets 
as well as predicted performance benchmarks for both qualitative and quantitative measures 
(Hyde, et al., 2007a). This study collected data from different sources, such as field 
observations, planning documents, historical aerial photographs and secondary data sources, 
from both neighbourhoods and compared them to understand to what extent the ESD and the 
conventional neighbourhood were committed towards achieving sustainable development goals. 
A comprehensive checklist (Table 4.2) of sustainable attributes in neighbourhood design was 
prepared that includes natural environmental conditions, the built environmental features, social 
aspects, infrastructure and services, and economic opportunities / benefits (Barton, Grant & 
Guise, 2010; Barton, Guise & Grant, 2003; US Green Building Council, 2009; Western 
Australia Planning Commission, 2009). The checklist highlights the extent to which sustainable 
development principles were considered in the physical development plan. 
 
Indicator Description Indicator Description 
1 Sustainable master planning approach  2 Precinct location and siting planning 
3 Social commitment 4 Energy efficiency and conservation 
5 Water conservation and management  6 Solid and other waste management 
7 Resource conservation (materials) 8 Chemical use 
9 Wastewater management 10 Storm water management 
11 Economic commitment  
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Environmental attitudes 
The New Ecological Paradigm (NEP) has been widely used to measure environmental attitudes 
(Hawcroft & Milfont, 2010). It takes a broad environmental worldview of an ecocentric as 
opposed to an anthropocentric system of beliefs using a one-dimensional, bipolar construct 
(Dunlap, Van Liere, Mertig & Jones, 2000). The NEP approach asserts that people low on 
ecocentric values should achieve a high score on anthropocentric elements. However, this view 
might not necessarily prove correct, since maintaining human well-being could require some 
level of environmental exploitation. Rather, people with high loadings on anthropocentric 
values most often validate human dominance over the environment and other species, whereas 
people with high ecocentric values consider humans as a nested member of an ecosystem. Many 
Table 4-2 Objective environmental quality checklist (Barton, Grant & Guise, 2010; Barton, Guise & 
Grant, 2003; US Green Building Council, 2009; Western Australia Planning Commission, 2009) 
The natural environment 
 Preservation of existing natural features   Protection of existing flora and fauna 
 Wildlife and endangered species protection  Agricultural potential of the site  
 Biodiversity and natural hydrology protection  Minimum disturbance to existing land forms 
The Built environment 
 Mixed land use   Walkable street  
 Connected and Open community  Access to sports fields on foot 
 Building energy efficiency  Building water efficiency 
 Water efficient landscaping  Existing building reuse 
 Stormwater management  Heat island reduction 
 Environmental consideration in lots  On-site renewable energy sources 
 Wastewater management  Recycled building materials 
 Solid waste management  Light pollution reduction  
Social aspects 
 Community ownership  Community hall 
 Community management  Community meetings 
 Community cooperation and sharing  Community gardens 
Infrastructure and services 
 Public transport  Neighbourhood school 
 Telecommunication service  Community based services  
Economic benefits 
 Local level economic services  Local employment or income generation 
 Reduced energy and water usage  Provision for local food production 
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researchers argue that understanding of both ecocentrism and anthropocentrism values are very 
important for sustainable development (Blaikie, 1992; Stern & Dietz, 1994; Thompson & 
Barton, 1994). 
Wiseman and Bogner (2003, p. 787) propose a two dimensional (Preservation and Utilisation) 
environmental attitude (EA) model based on ecological values. They define the Model of 
Ecological Values (MEV) in this way: 
Ecological values are determined by one’s position on two orthogonal dimensions, a 
biocentric dimension that reflects conservation and protection of the environment 
(Preservation); and an anthropocentric dimension that reflects the utilisation of natural 
resources (Utilisation). 
The current study adopted a two dimensional (Preservation and Utilisation) environmental 
attitude model to explore and, where possible, to contrast the preferences of residents in 
sustainable housing and in a conventional suburb. This approach does not automatically infer 
that people who achieve a low score on Utilisation support a Preservation attitude. 
Two dimensional higher order environmental attitudes 
This study used the modified short version of the Environmental Attitudes Inventory (EAI) 
developed and validated by Milfont and Duckitt (2004; 2006; 2010) in a cross-cultural context. 
The measurement instrument comprises 12 first-order, and 2 second-order, factors. Table 4.3 
illustrates seven first order factors, which collectively would form the Preservation second order 
factor, and the five first-order factors, which would form the Utilisation second order factor. 
Table 4-3 Twelve first-order factors and two second-order factors of Environmental Attitudes Inventory 
(EAI) (Milfont & Duckitt, 2010) 
Preservation Utilisation 
Scale 1:   Enjoyment of nature Scale 4:   Conservation motivated by anthropocentric 
concern 
Scale 2:   Support for interventionist conservation policies Scale 5:   Confidence in science and technology 
Scale 3:   Environmental movement activism Scale 7:   Altering nature 
Scale 6:   Environmental threat Scale 9:   Human dominance over nature 
Scale 8:   Personal conservation behaviour Scale 10: Human utilisation of nature 
Scale 11: Ecocentric concern  
Scale 12: Support for population growth policies  
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The short version of the EAI had three items for each of the 12 scales, two positively and one 
negatively worded (Figure 4.2). A complete questionnaire is included in Appendix 1. 
Participants were asked to indicate their preference for each item on a seven-point Likert rating 
scale, ranging from 1 (strongly disagree) to 7 (strongly agree). 
 
Figure 4.2 A snapshot of the environmental attitude questionnaire 
Perceived residential satisfaction & neighbourhood attachment 
Perceived residential satisfaction is a reflection of a personal evaluation of the living 
environment. This study used neighbourhood level indicators to assess residential satisfaction. 
The Perceived Residential Environment Quality (PREQ) and the Neighbourhood Attachment 
(NA) questionnaire were used to collect the data. This approach has been supported and used by 
many researchers to understand residential environmental quality and satisfaction perceived by 
residents (Adriaanse, 2007; Bonaiuto, 2004; Bonaiuto, Aiello, Perugini, Bonnes & Ercolani, 
1999; Bonaiuto, Bonnes & Continisio, 2004; Fornara, Bonaiuto & Bonnes, 2010). The 
questionnaire used in this study was derived from one previously used by Fornara and 
colleagues (2010). It is an abbreviated version developed earlier by Bonaiuto et al. (2003). 
The questionnaire used both rating scales and open-ended responses. There were 66 items to 
rate, and respondents were asked to make some comments on overall satisfaction in eight broad 
aspects of neighbourhood qualities: building quality, internal functionality, external connection, 
infrastructure and services, social relations, environmental consideration, upkeep, 
neighbourhood qualities and attachment. A seven point Likert scale was used which ranges 
from 1 to 7 where, ‘1’ stands for strongly disagree / extremely dissatisfied and ‘7’ stands for 
strongly agree / extremely satisfied. Figure 4.3 presents a snapshot of the residential satisfaction 
questionnaire. A complete questionnaire is included in Appendix 1. 
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Figure 4.3 A snapshot of residential satisfaction questionnaire 
Demographic variables 
The demographic questions were identified as important characteristics of people for comparing 
subjective responses. This study collected various socio-demographic data such as length of 
residency, family composition, size of home, lot area, number of bedrooms, age profile of 
occupants, occupation of adult members, Australian residency status, origin of people, 
education profile, estimated weekly household income and owner / tenant status (Appendix 1). 
Ethical Considerations 
The research design involved of human subjects and research ethics ensures welfare, rights, 
dignity and safety of research participants. They protect researchers’ rights to conduct legitimate 
investigation (The University of Sydney, 2012). This study maintained a high level of research 
ethics. The research plan and survey instruments were approved by the Human Research Ethics 
Committee (HREC) of the University of Sydney. The HREC evaluated the research plan to 
ensure voluntary participation, informed consent, confidentiality of the information obtained, 
anonymity of the participants on behalf of respondents, and a safety risk management plan for 
the researchers involved in the study, as well as for post-research data storage. 
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Voluntary participation 
The researcher sent a letter to all residents from the proposed study areas introducing the 
research and seeking their participation (Appendix-2). Interested parties were asked to send 
back their contact details. They were informed that participation was voluntary and they could 
withdraw from the research at any time. No direct contact such as email, telephone or face-to-
face contact was made at the initial stage. After obtaining the Participation expression of 
interest letter back from the interested participants, they were contacted by the researcher to 
explain the research and to book an appointment for the survey. 
Informed consent 
The participants were given a consent form and participant information statement explaining the 
data collection procedure, their contribution to the research and their rights (Appendix-3). The 
statement had a brief research outline, named the persons involved in the research, explained 
information to be obtained from the participants, the time it would take to complete the survey, 
participants’ right to withdraw, data access and reporting, any benefit to the participants, contact 
details of the researchers, and procedures for reporting concerns and complaints. A signed 
consent form was obtained from participants prior to the administration of each survey. 
Confidentiality of the information obtained 
The information obtained from the participants was securely placed in the researcher’s office. 
Electronic information was always kept in password protected file(s) and computer(s) to ensure 
no one other than researchers could access the files. The collected data will be used for the 
intended purpose only and will be safely destroyed after seven years.  
Anonymity of the participants 
The HREC requires that the participants and their details are never identified by any means. 
Names and addresses of participants were coded and only combined /sanitised results were 
presented in the study to determine common themes and trends. 
Safety risk management plan 
The majority of participants opted to complete the survey at their private homes; a safety risk 
management plan was prepared to safeguard researchers or research assistants involved in data 
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collection. A survey safety strategy was prepared by the researcher and approved by the 
supervisor. The safety plan involved contacting a third person, who was not involved in the data 
collection, before commencing the survey and after completing the survey every day. This plan 
outlined some key considerations for safety of the researchers such as conducting research in 
daylight hours, dress codes and quickly identifying exit routes in case of emergency or possible 
threat (Appendix-4). 
Pilot Study 
A pilot study is an opportunity to test a survey instrument and survey procedure. The research 
used a pre-tested and pre-validated questionnaire in a different socio-cultural context. However, 
it was important that the questionnaire contained the relevant wording and statements for an 
Australian context. Three research students from the University of Sydney were requested to 
complete the questionnaire and to make suggestions for improving the quality of the overall 
questionnaire. The comments and suggestions were included in the revised questionnaire.  
A pilot study was carried out in February 2011 with seven households in Sydney (New South 
Wales) and at the Gold Coast (Queensland). The researcher contacted his friends / colleagues to 
volunteer for the pilot study, which aimed to seek feedback on the questionnaire and survey 
process (Salant & Dillman, 1994). The survey was conducted at participants’ homes. The 
researcher explained the study briefly and requested that the participants fill in the questionnaire 
which comprised three sections. The first section had 27 socio-demographic questions; the 
second had 36 environmental attitude questions; and the third had 66 perceived residential 
environmental quality and neighbourhood attachment questions. The third section of the 
questionnaire had six open ended question. All other questions had preference or satisfaction 
rating scales ranging from 1 to 7 where ‘1’ refers to strongly disagree or dissatisfaction and ‘7’ 
refers to strongly agree or satisfaction. On average, respondents took 40 minutes to complete the 
questionnaire. 
The pilot participants made no comments about the questionnaire and completed it with great 
enthusiasm. However, the author found that there was a lack of response to some questions in 
the perceived environmental quality section such as those about schools and aged care services. 
The non-response was related to the participants’ family circumstances. For example, 
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respondents with no children were unaware of the school location or school qualities in the 
neighbourhood and, similarly, young families were unaware of aged care services in the 
neighbourhood. To reduce the non-response rate, the final questionnaire was updated with an 
additional column ‘Don’t know or N/A’ to all questions of section three. 
The Main Study 
As previously mentioned, the study identified two case studies; the ESD (Case study 1) and the 
conventional neighbourhood (Case study 2) in south-east Queensland, Australia. The ESD was 
a new model of a sustainable housing development and had been recognised by national and 
international organisations based on its environmental commitment at the conceptual stage 
(Hyde, et al., 2007b; Hyde, Wadley, Gardner, Walton & Rutherford, 2008; Landmatters, 2009). 
The housing received around 30 national and international awards for its outstanding 
environmental design / intent and delivery of sustainable solution in a suburban context 
(Landmatters, 2009).  
The conventional neighbourhood was selected as a quasi-control neighbourhood to compare the 
results obtained from the ESD. The conventional neighbourhood is located around 10-15 
minutes (by car) from the sustainable housing and both were developed around the same time 
2005/2006. Most importantly, they were both situated in greenfield sites surrounded by 
bushland. The researcher selected the conventional neighbourhood by also considering its 
similarity in demographic characteristics with the ESD, which would make it easy to compare 
other important variables such as environmental attitudes and perceived residential satisfaction 
between the two. 
The Ecologically Sustainable Development (ESD)  
The ESD was marketed on the basis of its ecologically intentional features. It is a site of 110 
hectares subdivided into 147 lots ranging in size from 450m2 to 6000m2 with substantial open 
space (Landmatters, 2009). The developer, Land Matters Currumbin Valley Pty Ltd, claims it 
exceeds international and Australian sustainability best practice standards and has been hailed 
by government and industry as a leading example of ESD within the housing sector (Hyde, et 
al., 2007b). Strict regulations have been imposed in the by-laws to ensure that each home meets 
the ecological and aesthetic vision for the development. There is a ‘community title’ for the 
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entire village (Landmatters, 2009), which allows people to participate in decision-making 
processes through Queensland’s Body Corporate and Community Management Act 1997. 
The development incorporates a wide range of sustainability features including individual 
autonomy in water supply, wastewater recycling and house specific energy management; 80% 
open space and more than 50% environmental reserve; negligible vegetation loss and extensive 
native plant regeneration; edible landscapes and permaculture; waste minimisation and 
recycling, and passive solar house design. The lot owners need to find an architect/ designer to 
design their houses as per their requirement and conforming to the ALC and CMS especially 
developed for the neighbourhood. A strong appeal to the place as a community is used in the 
marketing of the estate around an assumed common concern for the environment, as well as the 
symbolism of a nostalgic traditional community with terms such as ‘ecohamlet’ used. Houses 
are grouped within common open space / greenways of each ecohamlet. The developer and 
community initiated various ‘working groups’, activities and communication channels at the 
early stage of development in order to establish a sense of community (Landmatters, 2009).  
The ESD had diverse family compositions. Households with young families and aged couples 
were almost equal in number. There were very few single person households. The economically 
active population was fairly large compared with the number of retirees. All households owned 
or were purchasing their houses and the majority had been living in the neighbourhood for more 
than two years. The houses had from one to six bedrooms; however, the majority had three 
bedrooms and a study area. A large number of people had a university or a tertiary degree with a 
few possessing a PhD degree, whereas only a quarter of people had only a high school 
education. The majority of the households in the ESD had an average household income in the 
range of $1000 to $2000 per week and only around 5% had a significantly higher income 
(greater than $4000 per week). On average, a retired couple’s income was below $1000 per 
week in the ESD. 
The conventional neighbourhood 
The conventional neighbourhood represents conventional suburban development. It is located 2 
km on the western side of the M1 Motorway which links the Gold Coast to Brisbane. The 
suburb is marketed on the basis of close proximity to shopping centres, beaches and other Gold 
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Coast attractions. It occupies a 300 hectares residential area with 880 home parcels and more 
than 60% is dedicated to natural bushland and parks. Some land in this neighbourhood has 
coastal views and a bushland setting. The developer floated the first phase of homes on the 
market in 2005. By early 2011, approximately 600 lots had been sold and among them, 428 had 
a finished house constructed. The construction was still ongoing at the time of field survey in 
March 2011. 
The conventional neighbourhood had a majority (over 60%) of households with one or more 
children and a third were couples-only. The adult to child ratio was 60 to 40 overall. Most of the 
residents had been living in this neighbourhood for more than 2 years. The majority (around 
85%) of lots were 500–1000 m2 and houses were generally larger than 200m2 in size. The 
houses had three to six bedrooms; however, the majority of the houses had four to five 
bedrooms. The conventional neighbourhood had a majority of people with tertiary or university 
education. Average household income was slightly higher than the ESD; however, most 
household incomes were in the range of $1000 to $2000 per week. One fifth of households 
reported having a significantly higher income, greater than $4000 per week. More than two-
thirds of the residents living in the conventional neighbourhood were born in Australia or had 
lived here for more than 30 years. 
Participant recruitment 
In early 2011, an introductory letter and Participation expression of interest form were sent by 
post to all households who had been living in the study areas for more than six months. Initial 
information about the suburbs and houses was obtained from a commercial residential property 
online database (RP Data, 2011). The ESD has detached houses; thus in the conventional 
neighbourhood, the researcher sent the participation request letters only to householders living 
in detached houses to match the household characteristics. The ESD had 47 and the control 
neighbourhood 427 valid houses as of January 2011. 
The households were requested to complete the Participation expression of interest form and to 
send it back in a reply paid envelope provided or to contact the researchers by alternative 
communication methods outlined in the introductory letter. In the first three weeks after the 
letters were sent. The author received 68 positive responses from households interested in 
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participating in the study. A reminder letter was sent a month after the first letter to households 
who did not contact the researcher. An additional 29 positive responses followed the second 
request. Altogether, 97 households were interested in participating in the study, 40 from the 
study and 57 from the control neighbourhoods. 
The interested participants were contacted via their preferred communication medium. The 
majority preferred telephone contact and only three households opted for email correspondence. 
Most respondents preferred meeting at their home for the survey. Only five requested meeting at 
their workplaces or at local cafes. 
Procedure for data collection 
The survey was conducted over a month (mid-February to mid-March 2011) and many 
householders preferred weekends or evenings for the survey. Two research assistants were 
trained to collect the data. They were university graduates and had previous experience in 
conducting surveys. The research assistants conducted a trial survey with the researcher to 
understand the procedure step by step. They were briefed about the safety risk management 
plan. 
On the day of data collection, the researcher or research assistants contacted the households to 
remind them and to check if they were available. More than 50% of the respondents were 
available at the agreed time. Around 25% deferred for another day and the remaining 25% 
changed their mind and declined to participate in the study. A total of 75 households, 35 from 
the ESD and 40 from the conventional neighbourhood, completed the survey. 
In the first contact, the researcher / research assistants introduced themselves briefly showing ID 
cards. The main objective of the study was described very briefly and households were asked to 
nominate one adult member to participate in the survey. 
The researcher / research assistants offered two options to the respondents for completing the 
questionnaire. The first was to complete it on the spot in the presence of the researcher. The 
second was to undertake it later at a convenient time and the researcher would come to collect it 
at an agreed time. Around 85% of the respondents preferred to complete the questionnaire on 
the spot. On completion of the questionnaire, the respondents were thanked for their 
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contribution.  A gift voucher was given as a token of thanks. The majority of respondents were 
interested in receiving results, and were assured that the researcher would contact them via their 
preferred communication medium when the results become ready or available in public domain. 
Summary 
This chapter outlined the comparative research approach for this study. Since there was no 
precedent available in this research area, theoretical and inductive research approaches 
borrowed from social science disciplines (environmental psychology and environmental-
behaviour) were used along with approaches from the built environment discipline. Also 
discussed was the selection of ESD and conventional neighbourhood, the participant 
recruitment process, ethical consideration, and the research instruments and procedures of this 
study. Both qualitative and quantitative data were used to examine the environmental quality of 
the neighbourhood and perceived satisfaction while living in it. In total, 75 households – 35 
(75% of the total population) from the sustainable housing, ESD, and 40 (slightly less than 10% 
of total population) from the conventional neighbourhood participated in the research. 
Participants completed a questionnaire including demographic information, modified 
Environmental Attitudes (EA) (Milfont & Duckitt, 2010), and updated Perceived Residential 
Environmental Quality (PREQ) and Neighbourhood Attachment (NA) (Fornara, Bonaiuto & 
Bonnes, 2010). A pilot study was conducted prior to the main study. The study obtained 
approval on research plan and survey instruments from Human Ethics Research Committee of 
the University of Sydney. The following Chapters 5, 6 and 7 present the results and analysis. 
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CHAPTER 5: 
NEIGHBOURHOOD ENVIRONMENTAL QUALITY 
Introduction 
The previous chapter discussed the research methods, study sites and procedures of data 
collection. This chapter presents results and findings about neighbourhood environmental 
quality. It thereby answers the first research question: 
 What are the neighbourhood environmental features characterising the ESD and 
conventional neighbourhood? 
The Precinct Planning Design Standard (PPDS) (Hyde, et al., 2007) is used to evaluate 
sustainable neighbourhood features in the two neighbourhoods and to make comparisons with 
the objective environmental qualities using a checklist derived from the literature  (Barton, 
Grant & Guise, 2010; Barton, Guise & Grant, 2003; US Green Building Council, 2009; Western 
Australia Planning Commission, 2009). 
Environmental Quality of the Neighbourhood 
The environmental quality of a place is a multi-dimensional concept. There are many factors 
which affect it. The Council for the Environment in the Hague  (cited as the RMB in van Kamp, 
Leidelmeijer, Marsman & de Hollander, 2003, p. 7) write as follows: 
Environmental quality is the resultant of the quality of composing parts of a given 
region but yet more than the sum of parts, it is the perception of a location as a whole. 
The composing parts (nature, open space, infrastructure, built environment, physical 
environment amenities and natural resources) each have their own characteristics and 
partial quality.  
There are two approaches to investigate the environmental quality of a place: 
1. Evaluation against a set of indicators derived by the experts (often known as ‘expert 
assessment’) 
2. Evaluation based on users’ preferences (often known as ‘inhabitants’ assessment’)
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In the context of sustainable development, it is important to balance both environmental and 
human well-being. Objective indicators of environmental quality have a higher reliability in 
demonstrating the condition of the environment in question, which is most often useful 
determining the environmental condition of place (Lu, 1999; Pacione, 1982; Tuan Seik, 2000). 
For example, biodiversity protection and reduction in resource consumption can be better 
explained through mapping techniques and data collected over a period of time. Similarly, 
subjective evaluation has greater validity in understanding human well-being. Inhabitants’ 
satisfaction with green areas and reduced resource consumption can contribute towards human 
well-being (Pacione, 2003). Thus, it is argued that the environmental quality of a 
neighbourhood is important for the quality of life of people (Craik & Zube, 1976). 
Researchers have found low levels of congruence between experts’ and inhabitants’ assessments 
in the evaluation of environmental quality (Bonnes, Uzzell, Carrus & Kelay, 2007; Carp & 
Carp, 1982; Liao, 2009). Therefore, it is worth considering both types of evaluation to 
understand better why they differ (Bonnes, Uzzell, Carrus & Kelay, 2007; Marans, 2003). This 
study used both approaches. It presents the findings from the first approach, i.e. evaluation of 
neighbourhood environmental quality using indicators and a checklist derived by experts, and 
Chapter 7 discusses perceived neighbourhood satisfaction. 
The Precinct Planning Design Standard (PPDS) indicators have been used to evaluate 
neighbourhood environmental features in tourism projects in Australia (Blair, 2007; Moore, 
2007). The PPDS indicators are derived from sustainable development principles (detailed in 
Chapter 4) and can be used in both planning and design stages. The key performance indicators 
(KPIs) are evaluated through number of indicator measures (Table 5-1).  
In this research, the ecologically sustainable development (ESD)did not have all the planned 
infrastructure and services at the time of data collection. The development was divided into 
various stages, and most of the private houses in Stage 1 and Stage 2 were completed; however, 
commercial, educational and some other public facilities were not available during the field 
studies. Planning documents, the Architectural and Landscape Code (ALC), the Community 
Management Statement (CMS), and other evidence gathered from the site provided the basis for 
determining the environmental quality of the neighbourhoods. 
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In the absence of quantitative data, planning response and design intent, which are primarily 
qualitative in nature, are used as indicator measures in this research.  
Table 5-1 PPDS indicators and measures (Source: Hyde, et al., 2007, pp. 16-17) 
Indicator 1: Sustainability Master Planning Approach 
Indicator Measures 
 The Master Planning Project brief, which includes sustainable goals, objectives and performance 
targets 
 A Community Consultation Plan 
 A multidisciplinary planning and design team with experience in sustainable master planning 
 An Architectural and Landscape Code, which integrates local mandatory and other voluntary 
environmental standards 
 The legal integration of environmental standards including PPDS within the precinct’s title 
 The adoption of environmental design and operational standards for enabling infrastructure and 
buildings 
Indicator 2: Precinct Location and Site Planning 
Indicator Measures 
 Precinct location rating 
 Habitat conservation ratio 
 Public open space ratio 
 Building footprint ratio 
 Environmental landscaping rating 
 Site disturbance ratio 
Indicator 3: Social Commitment 
Indicator Measures 
 Planning and design strategies for social progress 
 Encouragement of the community’s understanding, involvement and integration with the natural, built, 
economic and social environments being developed or extended 
Indicator 4: Energy Efficiency and Conservation 
Indicator Measures 
 Total predicted energy consumption per year/predicted occupancy levels per year 
 Total predicted carbon dioxide emissions per year from energy consumption 
 Predicted percentage of renewable energy consumed per year 
 Use of energy-sensitive site planning and design techniques 
 Application of passive building design 
 Predicted percentage of total energy consumption produced from a cogeneration facility 
 Percentage improvement in energy efficient equipment used in buildings and infrastructure 
Indicator 5: Water Conservation and Management 
Indicator Measures 
 Total predicted precinct water consumption per capita (kL/person per year) 
 Water management plan in place 
 Predicted volume of auxiliary water supplied/ total predicted water consumed (kL/year) 
Indicator 6: Solid & Other Waste Management 
Indicator Measures 
 Predicted volume of waste to landfill (m3) per occupant 
 A Waste Management Plan to be implemented 
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The Ecologically Sustainable Development (ESD) 
The ESD site was originally known as “Willumbin” and had diverse topographical features 
from creek flats to hillside ridges. Before European settlement, the ridges were ‘public 
property’, whereas the lower lands were used by tribal groups for hunting and gathering and 
Indicator 7: Resource Conservation (Materials) 
Indicator Measures 
 Specification of locally available materials has occurred 
 Predicted proportion of locally recycled or reclaimed materials used / Total materials used 
 Structural and cladding materials selected will have a BRE Summary Rating and Recyclables Rating of 
at least Level “B” 
 Percentage of green components and systems used 
 A green materials procurement policy has been developed and adopted 
Indicator 8: Chemical Use 
Indicator Measure 
 A biodegradable chemical-use plan is in place 
Indicator 9: Wastewater Management 
Indicator Measures 
 Predicted volume of wastewater treated on site/total volume of wastewater generated per year 
 Predicted volume of wastewater reused for non-potable purposes/total volume of wastewater 
generated on site per year 
 Use of separate wastewater collection systems and decentralised systems 
 Predicted volume of wastewater sludge used sustainably (both on and off-site)/total volume of 
wastewater sludge produced 
 Application of strategies/policies to secure the quality of local groundwater and surface water 
Indicator 10: Storm Water Management 
Indicator Measures 
 Predicted volume of storm water runoff collected, treated and reused/total predicted volume of runoff 
per year 
 Capacity of passive treatment systems (detention ponds, reed beds etc.)/total predicted volume of 
runoff per 10 year event 
 Application of strategies/policies to secure the quality of local groundwater and surface water 
 Proportion of permeable surface to total site area 
 Safety measures installed to prevent accidental public ingress 
Indicator 11: Economic Commitment 
Indicator Measures 
 Inward investment to the area during and after development of the Precinct 
 The increase in the business base of the area, particularly new businesses 
 Improvement of the viability of the existing businesses in the area of the development 
 The numbers of permanent and part time employment opportunities to be created by the development 
at all levels of operation 
 Training and long-term career opportunities for local people particularly young persons and the 
disabled 
 Environmental and social linked job opportunities 
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where the local people lived. With white settlement, the sloping land of the ridges was cleared 
for pasture for beef cattle and banana farming. In the early 1920s, banana farming was 
suspended due to an epidemic of the virus called the ‘banana bunchy-top virus’ (BBTV) and 
dairy farming was started on the site. The creek flats were used for grazing and fodder cropping 
until the 1980s. The highland ridges were replanted with a native Hoop Pine forest over 25 acres 
(Landmatters, 2009). 
With the brief site context, the chapter now evaluates the environmental quality of the ESD 
using PPDS indicators, as follows. 
PPDS Indicator 1: Sustainability master planning approach 
The residential project aimed to ensure ecological sustainable development by creating the 
advertised ‘world leading, ecologically sustainable and conscious community where people and 
nature flourish in beauty, harmony and integrity’ (Landmatters, 2009). The master plan 
recognised the relationships between the living and non-living elements of the site. The 
topography, natural features, and local bio-diversity were integrated in the early stage of 
development and also in operational and management aspects of the community. Figure 5.1 
shows three distinct land forms in the ESD: low lying Creek Flats, Valley Terraces and the 
Highlands. The creek flats and Valley Terraces were used as for grazing prior to the residential 
development. 
The ESD’s master plan used the Creek Flats and Valley Terraces primarily for housing and 
preserved the highland forests with a few lots typically acreage in size (Figure 5.2). The large 
lots were created to provide a rural lifestyle amidst a natural setting. The development was 
divided into three stages, i.e. the first stage involved the Creek Flats, the second included the 
Valley Terraces and the third, the Highlands. During this field study, most of the houses were 
located in the first and second stages, and only a few houses had been built in the Highlands. 
This study did not include the Highlands in the evaluation process and concentrated on the 
Creek Flats and Valley Terraces only. 
The developer claimed that they had intentionally blended and harmonised the built features 
with the existing landscapes and natural features such as trees, creeks and objects of historic 
significance in the housing scheme. The master planning made special provisions to establish a 
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wildlife corridor and maintain a harmonious relationship with wildlife and inhabitants by 
limiting the fencing around the lots (Figure 5.3). Domestic animals pose a threat to native 
wildlife and can endanger species, so the local Council (through the Community Management 
Statement) banned cats and dogs on the site. 
 
Figure 5.1 Environmental condition of the ESD site prior to the development commenced. (Google Earth, 
April 2003) 
The Creek Flats, Valley Terraces and Highlands had separate Architectural and Landscape 
Codes (ALC) to ensure that the design of buildings and landscaping did not adversely affect the 
biodiversity of the site and surrounds by incorporating fauna corridors to allow animal 
movement, retain native plants, and minimise the use of toxic chemicals and other resources 
which might affect biodiversity. 
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Figure 5.2 Ecological consideration in the Master Planning. Aerial view of the ESD. (Nearmap, 2011) 
 
Figure 5.3 Natural habitat conservation. Kangaroos were walking around and resting in the ESD 
(Upadhyay, 2012) 
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Figure 5.4 The adoption of environmental design by integrating various infrastructure and services in the 
ESD (Nearmap, 2012, verified/ updated by Upadhyay, 2012) 
The neighbourhood has a mixed land use plan which includes residential, small scale 
commercial and service facilities, a primary school, sports field, green areas and community 
facilities (Figure 5.4). Lot size varies considerably from the Creek Flats to the Highlands. The 
Creek Flats have relatively smaller lots whereas the Highlands have several lots that are closer 
to an acre in size. Accordingly, building footprints and the number of bedrooms in houses also 
vary with the lot size. A few Creek Flats houses are one bedroom and located close to the 
proposed commercial lots. Variations in sizes of the houses attract people from diverse 
socio-economic backgrounds. The ALC has encouraged lot owners to have a small office space 
with separate access, allowing working from home without harming the amenity of the 
neighbourhood or disturbing neighbours. However, at the stage of the research, only a few 
services were available such as a community hall, swimming pool, gym, barbeque area, small 
café, and sports field. Commercial facilities, primary schools and a local cooperative service 
centre are planned for the near future. 
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PPDS Indicator 2: Precinct location and site planning 
The neighbourhood is 25 km from the nearest regional business district (Southport) and 8 km 
from a major local shopping facility (Figure 5.5). External connections to the neighbouring 
suburbs, service centres and cities were via multiple road networks. Public buses were available 
at 2 km distance and the nearest train station was at 12 km from the neighbourhood. 
 
Figure 5.5 Location of the ESD in the regional context. (Google map, 2012) 
At the time of this study, residents were dependent on private vehicles to make journeys outside 
the neighbourhood; however some residents used bicycles to go to the nearby convenience 
store, for internal commuting and for exercise. The neighbourhood development plan made 
multiple provisions to protect the biodiversity of the site by minimising building footprints 
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(percentage of the lot area), minimising hard surfaces on buildings, parking areas, paving areas, 
and minimising the usage of energy, water and non-recyclable materials. 
In total, only 20% of the land area is used for built forms and the remaining 80% is left as open 
space or in its natural condition, as a result of the gross residential density of 1.5 dwellings / 
hectare in this neighbourhood. The lots were generally between 600-2000 m2 on the Creek Flats 
and Valley Terraces and the average house size was found to be 200 m2 with average net 
residential density of 6.5 dwellings/ hectare. The majority of the houses used around 20% of the 
lot area. The planning approach made an attempt to create small communities (ecohamlets) 
comprised of six to eight homes within the neighbourhood. Each ecohamlet has a communal 
green space (greenway) as a shared open space for community use (Figure 5.6). 
 
Figure 5.6 Building footprint and open spaces. Houses are arranged around communal green space, the 
green ways. (ALC and Nearmap, 2012)  
The neighbourhood development plan outlined measures to protect the existing landscape by 
minimising cutting and filling for roads and homes. The roads were aligned along the contours 
to reduce disturbance to the natural land profile (Figure 5.7). The ALC identified soil 
degradation as one of the greatest threats to the environment, caused primarily by insensitive 
development and inappropriate agricultural practices. In this neighbourhood, conventional ‘slab 
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on ground’ building construction practice is not encouraged (as much as is practically possible) 
to protect the hydrology of the site and further to prevent site disturbance. 
 
Figure 5.7 Environmental landscaping and site disturbance. The road network was aligned along the site 
contours, minimising alteration to the natural land form. (Google earth, 2006) 
Several homes within the ESD embraced permaculture and sustainable landscaping principles, 
thus encouraging mixed and diverse plantations (Figure 5.8). Edible landscaping and productive 
gardening were highly encouraged within the ecohamlets and on the individual lots to maintain 
greenery and also to supply fresh food for the residents. Every ecohamlet is provided with a 
small community garden space. 
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Figure 5.8 Environmental landscaping maintained by a vegetable garden which had a variety of 
vegetables and fruits in the ESD. (Upadhyay, 2012) 
PPDS Indicator 3: Social commitment 
The neighbourhood had a number of forms of physical infrastructure and services to promote 
social interaction among residents. Design not only sought to provide services to residents but 
also to facilitate social interaction. A pedestrian-friendly road layout aimed to encourage 
residents to walk and cycle rather than to drive, and also increased the opportunity to meet other 
people in the community. Lots with a double frontage had low or soft fencing designed to 
facilitate interaction with ecohamlet neighbours. Similarly, provision of a verandah or balcony 
in the front yard was intended for surveillance across the street and also targeted towards casual 
interaction with passers-by. 
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Figure 5.9 Social infrastructure and the community centre in the ESD (Nearmap, 2012) 
Community title of the neighbourhood empowers each household to become involved in the 
decision making processes that further strengthen a sense of belonging and attachment. Frequent 
meetings are necessary to administer the common property, to resolve issues and to plan ahead. 
This interaction also encourages more socialising which benefits residents in many ways such as 
helping with their skills and knowledge, sharing home grown produce and in some cases buying 
in bulk and sharing with neighbours, which saves time and resources. The community centre 
(Figure 5.9) has many facilities such as a swimming pool, gym, sauna, barbeque grill, pizza 
oven, Bali huts and a community hall (Figure 5.10 and 5.11). The residents often used the 
communal facilities and, as a result, the place itself provided opportunities to interact with 
neighbours, to explore common interests and further to develop social relationships with fellow 
neighbours (Figure 5.12). 
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Figure 5.10 Social services – swimming pool – within the neighbourhood community centre. (Upadhyay, 
2012) 
 
Figure 5.11 Social infrastructure – Barbeque grill, Pizza oven, Bali huts and outdoor seating – were 
arranged in the neighbourhood community centre. (Upadhyay, 2012) 
 
Figure 5.12 Social hub, the community centre was used as a meeting place. Mothers with small children 
sharing their experiences. (Upadhyay, 2012) 
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PPDS Indicator 4: Energy efficiency and conservation 
The neighbourhood design has considered the local climate, and existing natural forms and 
features in the planning process. Orientation of lots and spacing have considered both winter 
solar heating and summer natural ventilation (Figures 5.13 and 5.14). 
 
Figure 5.13 Energy efficient site planning. The layout of building arrangements allows solar access and 
breeze flow to all buildings. (ALC, modified by Upadhyay, 2012) 
The ALC mandates that houses in this neighbourhood must adopt passive solar design 
guidelines in accordance with the local climate. The developer made a detailed site study for 
each lot and the owners are provided with the detailed lot evaluation document at the time of 
purchase. Architects or designers are encouraged to follow the recommendations made in the lot 
evaluation as indicated in Figure 5.15. It indicates tentative siting of the building on the lot, the 
number of bedrooms allowed, single or double storey construction, garage location, setbacks, 
entry to the lot and a suggested location for a vegetable garden. Although the ALC prescribes 
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many design recommendations, it does not provide design templates, a common practice in 
conventional developments. The recommendations give designers an opportunity to be more 
creative in designing a house by considering sustainable principles. 
 
Figure 5.14 Application of passive solar design principles in houses. (Upadhyay, 2012)  
Multiple energy reduction measures were recommended in this neighbourhood. Space heating 
and cooling consume a considerable amount of energy in many Australian houses (Harrington 
& Foster, 2008); therefore, buildings in this neighbourhood are required to demonstrate a high 
level of energy efficiency through their design. Energy intensive heating or cooling units, such 
as air conditioners, are not allowed. For summer cooling, low energy options such as ceiling / 
table fans are recommended; whereas winter heating demand can be fulfilled by gas heating 
systems. The ALC requires each house to install a solar water heating system and a minimum of 
1kW solar PV panels for on-site electricity generation. 
The ALC has made it mandatory to install a real-time Intelligent Metering and Control System 
(IMCS) which monitors the internal environment as well as energy and water consumption in 
the house (Figure 5.16). 
Chapter 5  |  Neighbourhood Environmental Quality  
Exploring the environmental quality of life for sustainable neighbourhood planning 5-17 
 
Figure 5.15 Energy sensitive site planning has been made for each lot in the ESD. (ALC) 
 
 
Figure 5.16 Measuring environmental condition in the ESD: energy and water usage at homes (Ecovision 
Systems, 2013) 
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PPDS Indicator 5: Water conservation and management 
A water sensitive planning approach was adopted with a decentralised water management 
system and the claim of a water autonomous precinct. The neighbourhood is not connected to 
the town water supply network. The ALC has identified major water usage areas in houses and 
the community: flushing toilets, washing cars, swimming pool evaporation and watering 
gardens and lawns. Alternative arrangements were proposed to reduce fresh water demand and 
to make the neighbourhood water self-sufficient. 
First, each house must have a rainwater collection system (Figure 5.17) typically of 43,000 litres 
in size for daily usage. However, the capacity increases with the building footprint or number of 
bedrooms. Second, homeowners need to comply with water efficient installations such as dual 
flush toilets, water efficient shower heads, AAA rated sink and basin taps or mixers, dishwasher 
and washing machines. Third, the householders are encouraged to use recycled water for 
flushing toilets, and watering gardens and lawns. 
 
Figure 5.17 Water management through rainwater tanks in the ESD. (Upadhyay, 2012) 
PPDS Indicator 6: Solid and other waste management 
Solid and other waste generated from the neighbourhood are managed locally within the 
neighbourhood. The Body Corporate has designated a common waste collection facility within 
the neighbourhood (Figure 5.18). Residents are required to take household waste to the local 
waste collection facility and to sort out general waste and recyclable waste into designated bins. 
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The developer elected to exclude the neighbourhood from the centralised municipal waste 
collection facility. Instead, residents are encouraged to reduce, recycle and reuse their waste 
materials, particularly organic waste from kitchen and gardens on their lots with minimal visual 
or environmental impact. 
 
Figure 5.18 Waste management within the ESD. The RRR on the left and temporary waste collection 
centre on the right (Nearmap, 2012) 
The neighbourhood has planned for a Reduce, Reuse and Recycle (RRR) centre, in which 
recyclable materials will be recovered and made available for community members for reuse. 
This centre was partially built in 2011. 
PPDS Indicator 7: Resource conservation (materials) 
The Architectural and Landscape Code (ALC) outlines reducing, reusing and recycling 
materials for building construction. Reducing building footprints was identified as a major step 
towards this approach. A variety of materials is used in building construction. Some have a 
considerably long life such as steel, structural timber, and aluminium and timber framed 
windows which can be recycled / reused in new construction. The ALC recommends extensive 
use of reused and recycled materials and materials from renewable resources. Designers and 
builders are urged to consider design for durability, disassembly, reusability and recyclability. 
The author witnessed a collection of recycled building materials for a new house in the ESD 
(Figure 5.19). 
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Figure 5.19 Use of recycled building materials are regulated through Architectural and Landscape Code. 
A resident collected recycled timber for reuse in a new house in the ESD. (Upadhyay, 2012) 
PPDS Indicator 8: Chemical use 
Residents in this neighbourhood are encouraged not to use chemical pesticides (herbicides, 
insecticides and chemical fertilisers). The Community Management Statement (CMS) requires 
that they abide by the current Australian National Standard for Organic and Biodynamic 
Produce for agricultural practices (Organic Industry Export Consultative Committee, 2009). It 
also specifically outlines minimising the use of synthetic compounded substances and materials 
in buildings or in structural improvements. Any type of chemical, pharmaceutical, paint, solvent 
or other toxic or hazardous substance is strictly prohibited from draining into the wastewater 
system. Since the wastewater is recycled and reticulated back for external household usage, 
many precautionary measures were taken and residents were urged to use soaps, detergents, and 
cleaning agents that are of low phosphorous (P) content. 
PPDS Indicator 9: Wastewater management 
The neighbourhood manages wastewater locally. The wastewater treatment plant collects all 
black and grey water, treats to Class A+ recycled water standard and supplies water back to all 
houses in the Creek Flats and Valley Terraces for flushing toilets, external household use and 
community open space irrigation. Recycled water usage in houses is separately monitored. 
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Hood et al. (2010) found that the total sewage inflow to the treatment plant was 13.4 kL per day 
(kL/d) and the recycled water demand was 9.3 kL/d, which was around 50% of total water 
demand in the neighbourhood. The excess recycled water is used to irrigate community open 
space. A considerable amount of water is used in the outdoors to supply garden and green areas. 
Native plants, local fruits and vegetables are encouraged in this neighbourhood to reduce water 
usage in gardens. 
PPDS Indicator 10: Storm water management 
Natural landscaping in the neighbourhood is maintained by protecting the landform, trees and 
drainage systems. The landform was utilised for storm water drainage and no conventional 
underground stormwater drains are installed. Most of the houses were built on elevated 
structures with suspended floors to minimise the impact on the natural landform and hydrology. 
 
Figure 5.20 Storm water management plan. Master plan of the ESD showing storm water catchments. 
Blue dots represent storm water pockets. (Mongard, 2004) 
Several storm water collection pockets are created in the common areas, to slow down the run 
off to Currumbin Creek and to recharge the ground water (Figure 5.20). The majority of internal 
roads in the neighbourhood do not have hard kerbs and this measure allows water to disperse to 
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adjacent land (Figure 5.21). Excess water drains to Currumbin Creek or smaller ponds and 
swales. Residents are encouraged to use permeable materials in the construction of paths and 
driveways to reduce surface runoff (Figure 5.22). 
 
Figure 5.21Strategy for reducing storm water runoff. Internal roads do not have hard kerbs, which allow 
water to disperse to the adjacent land in the ESD. (Upadhyay, 2012) 
 
Figure 5.22 Maximisation of permeable surface area. Stone driveways are encouraged in the ESD. 
(Upadhyay, 2012) 
PPDS Indicator 11: Economic commitment 
The neighbourhood planning approach attempts to integrate economic activities by allocating 
some of the lots on the main street to commercial facilities such as shops and office spaces. 
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Each lot can have a maximum 50 m2 of home office but the office activities should not affect 
privacy and day-to-day activity of other residents in the community. A state-of-the-art 
telecommunication service (fibre optic connection) was provided to deliver fast broadband 
internet and telephone service for reliable communication services for ‘working from home’ 
arrangements. 
 
Figure 5.23 Investment in environmentally friendly products. The houses in the ESD have solar hot water 
system, solar panels and rainwater tanks. (Upadhyay, 2012) 
A recent enquiry concluded that the houses in the ESD consumed significantly less (only half) 
electricity than the Queensland State average (O'Callaghan, Green, Hyde, Wadley & Upadhyay, 
2012). The houses are designed to suit the local climate using passive solar design principles, 
solar panels for electricity and hot water provision (Figure 5.23). Energy intensive space 
heating/cooling systems such as air-conditioners are not permitted. Most of the houses generate 
surplus energy from the solar panels so it becomes a source of income. 
To minimise energy used by lighting, houses are required to install fittings with energy efficient 
lamps. Residents are also advised to use smart sensors to reduce energy use. Similarly, the 
neighbourhood has adopted ‘Dark Sky’ policies to minimise excessive outdoor energy usage 
and reducing outdoor lighting pollution. 
Locally generated electricity using PV solar panels, solar collectors for water heating, and the 
decentralised water supply system have significantly reduced utility bills of the residents. The 
decentralised services system contributes significant resources to save on infrastructure as well. 
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Ecological intentionality in the community management statement 
The ESD displays various sustainable features in its physical form as described above. 
However, long-term sustainability requires a detailed management plan to inform users of the 
benefits of the sustainable initiatives. The Community Title Scheme allows the Body Corporate 
to interpret the By-Laws, to manage the common property and to make decisions on behalf of 
the community. The Community Management Scheme (CMS) spells out environmental, social 
and economic sustainability as guiding factors in decision-making processes without 
compromising any of them. 
The neighbourhood has made provision for individual lot ownership and various common 
properties such as open spaces, productive land, recreational and services facilities, and 
community-owned, internal service infrastructure. A large proportion of land is set aside for 
environmental purposes. It requires clear usage regulations for effective and efficient 
management. The CMS outlines the purpose of common properties and rules by which residents 
or any visitors must abide when using those common properties. 
 
Figure 5.24 A Greenway within an ecohamlet is used for keeping chickens and for a children’s play area. 
(Upadhyay, 2012)  
The CMS also regulates usage of individual lots. The lot owners are required to maintain a 
reasonable visual appearance by hanging washing in an area which causes no visual offence to 
other residents. The greenway is a unique feature and is further explained in the CMS. The 
greenways have been conceived as the social glue of eco-hamlets providing social 
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interaction / opportunities with adjoining residents and shared recreational and productive 
facilities. Double frontages have been created to a lot with the introduction of greenways which 
are also known as ‘social frontages’. Residents living within an eco-hamlet are responsible for 
looking after, using and managing the particular greenway utilising a consensus-based approach 
(Figure 5.24).  
The CMS has encouraged residents to share equipment, machinery and tools to reduce the 
global environmental impacts by containing capital costs associated with them. It emphasises 
the benefits of casual interactions to establish a convivial social atmosphere and to create a more 
engaging social milieu. A village web portal enables residents to communicate quickly and 
effectively with others and alerts them to upcoming events, meetings and concerns. Residents 
have been using this approach to go to external events, schools and the beach by sharing a 
vehicle. This measure not only decreases vehicle use but also strengthens community 
attachment. 
 
Figure 5.25 Banana farming within the ESD. (Upadhyay, 2012) 
The community aims for some level of self-sufficiency in food through sustainable use of 
agricultural land in private lots and public common properties to meet residents’ needs. The 
development plan encourages edible landscaping in both private and public areas, which not 
only maintains greenery but also supplies vegetables and fruit to the residents (Figure 5.25). 
There is a significant portion of land set aside for intensive agricultural purposes that includes 
community gardens, orchards and broad scale farming. Residents are encouraged to use organic 
gardening methods. 
Ecological elements in planning have been further supported by the CMS to inform residents 
about how such intentions can be maintained over time and across all community members. It 
serves as a code of conduct for living in the ESD. 
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The Conventional Neighbourhood 
The conventional suburb was commercially promoted for its central location on the Gold Coast, 
and its proximity to a major town, cities and services (Stockland, 2012). Lots facing towards the 
ocean have unrestricted coastal scenic views (Figure 5.26). The conventional neighbourhood is 
located 160 metres above sea level in an undulating site and is surrounded by bushland (Figure 
5.27). 
 
Figure 5.26 Location in regional context. Gold Coast skyline and ocean view can be seen from the 
conventional neighbourhood. (Upadhyay, 2012) 
 
Figure 5.27 Existing environmental features. The conventional neighbourhood is surrounded by bushland. 
(Upadhyay, 2012) 
PPDS Indicator 1: Sustainability master planning approach 
The developer claims that the development has a commitment to environmental sustainability 
by conserving and protecting the natural fauna and by revegetating the natural flora for the 
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community to enjoy now and into the future (Stockland, 2012). The estate was developed on a 
greenfield site (Figure 5.28). The master plan preserved most of the existing forest land. 
However, the overall planning approach gave little consideration to natural landforms and 
hydrology. In some stretches, trees were cleared and land was levelled to create lots (Figure 
5.29 & 5.30). Alterations resulted in land erosion in some stretches of the site (Figure 5.31). 
 
Figure 5.28 Environmental condition of the conventional neighbourhood prior to development. (Google 
earth, 2003) 
Major roads run across contours with steep slopes, which make cycling and walking difficult 
within the suburb (Figure 5.32). The difficult terrain and site topography restrict the creation of 
lots in some areas that were classified as open space reserves (Anonymous local Planner 2011). 
Thus, this conventional housing has more than 50% green areas. However, they are not well 
distributed across the estate (Figure 5.33). 
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Figure 5.29 The Master Planning of the conventional neighbourhood. The planning and land development 
approach gives little attention to the natural environmental condition of the site. (Nearmap, 2012) 
 
Figure 5.30 Little attention to environmental design. Environmentally insensitive land development 
practice in the northern part of the conventional neighbourhood. (Upadhyay, A. 2012) 
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Figure 5.31 Site disturbance as a result of environmentally insensitive planning. Land erosion can be seen 
in some parts of the conventional neighbourhood. (Upadhyay, 2012) 
 
Figure 5.32 Little consideration to the existing landscape of the site. A major road runs across contours 
producing steep slopes in the conventional neighbourhood. (Upadhyay, 2012) 
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Figure 5.33 Unbalanced distribution of open space. The conventional neighbourhood has a large open 
space alongside the high voltage transmission lines (on the right). (Nearmap, 2012) 
PPDS Indicator 2: Precinct location and site planning 
The conventional neighbourhood is 12 km from the nearby service centre (Robina) and beach 
(Burleigh beach) (Figure 5.34). Observatory Drive and Tolga Road connect it with the Pacific 
Motorway (M1) and through internal roads to Mudgeeraba respectively. This neighbourhood is 
serviced by the ‘Surfside’ busline (Figure 5.35). The buses start from the Pines Shopping Centre 
(via Varsity Lakes train station) and terminate in the neighbourhood every hour from 6am in the 
morning to 6pm in the evening. School buses operate during school hours to Clover Hill 
Primary School, Mudgeeraba. Due to the low frequency and single bus route, residents are 
dependent on private cars to make journeys to work, shopping or for recreational purposes. 
During the field study, the author noticed empty buses; however, many school students use 
school buses for commuting to and from the school. 
The lot sizes in the conventional neighbourhood typically range from 700m2 to 1400m2 and 
houses are generally 300-400 m2 in size with more than four bedrooms. Most of the lots do not 
get northern solar exposure as it was not considered during planning. Most of the houses cover 
more than 50% of the lot (Figure 5.36). Apart from a large open space alongside high voltage 
transmission towers, the neighbourhood does not have a sports field. However, a few small 
outdoor activity areas featuring a covered seating area, barbeque facilities (Figure 5.37) and a 
children’s playground (Figure 5.38) are available in the neighbourhood. 
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Figure 5.34 Location in the regional context. The conventional neighbourhood is located 10 minutes by 
car from a major service centre. (Google map, 2012) 
 
 
Figure 5.35 External connection to nearby city and service centre. Public buses operate in the 
conventional neighbourhood. (Upadhyay, 2012) 
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Figure 5.36 Building footprint ratio. Buildings cover more than 50% of the lots in the conventional 
neighbourhood. (Nearmap, 2012) 
 
Figure 5.37 Public space and facilities. Covered seating area and barbeque facilities in the public area of 
the conventional neighbourhood. (Upadhyay, 2012) 
 
Figure 5.38 Public open space and children’s playground in the conventional neighbourhood. (Upadhyay, 
2012) 
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PPDS Indicator 3: Social commitment 
The planning and design of the conventional neighbourhood are intended to provide a serviced 
lot for housing purposes. The neighbourhood is a typical example of current (2013) mainstream 
housing developments, in which the front gardens of houses are well presented, but do not offer 
features such as balcony or verandah for casual interaction with neighbours or other people 
passing by (Figure 5.39). Most of the outdoor household activities are carried out in the 
enclosed backyard. The development plan allows people to live their way of life with little or no 
interaction with neighbours in the suburb. 
 
Figure 5.39 The house design does not encourage social interaction. Front façade is dominated by a 
garage in the conventional neighbourhood. (Upadhyay, 2012) 
PPDS Indicator 4: Energy efficiency and conservation 
Energy efficiency in new houses in Australia is regulated by the Building Code of Australia 
(BCA) which determines minimum standards of the building envelope. The developer or the 
Gold Coast City Council (GCC) do not impose any extra measures for energy efficiency of the 
building envelope or appliances used in the houses of the conventional neighbourhood. A recent 
study indicated that this neighbourhood used 23 kWh per person per day (kWh/pp/pd), whereas 
the Queensland State average was 20 kWh/pp/pd (O'Callaghan, Green, Hyde, Wadley & 
Upadhyay, 2012). Most of the houses are fitted with air-conditioners for indoor climate 
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conventional and they consume substantial energy at a household level. Overall, installation of 
solar panels for electricity and solar hot water systems was not given priority in this 
neighbourhood. However, recently built houses (on or after 2011) feature solar PV panels, solar 
hot water systems and rainwater tanks (Figure 5.40). 
 
Figure 5.40 Renewal energy generation/ utilisation at site. New houses have solar hot water and solar 
panels in the conventional neighbourhood (Upadhyay, 2012) 
The neighbourhood does not have a reticulated gas supply. However, some residents use gas 
bottles for water heating and other gas appliances (Figure 5.41) 
 
Figure 5.41 Carbon dioxide reduction strategies. Refillable gas bottles are used in a new house for a gas 
water heating system. (Upadhyay, 2012) 
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PPDS Indicator 5: Water conservation and management 
Water consumption in the neighbourhood was 144 litres per person per day (L/p/d) 
(O'Callaghan, Green, Hyde, Wadley & Upadhyay, 2012), which resembles the Queensland State 
average water usage 145.3 L/p/d (Beal, Stewart & Huang, 2010). The majority of houses have 
swimming pools that are not covered (Figure 5.42). Evaporative water loss is usually higher in 
uncovered swimming pools than those that are covered. Recently constructed houses have 
rainwater tanks (Figure 5.43). The neighbourhood does not have provision for grey water 
recycling. Native plants are widely used in landscaping in this neighbourhood, which helps in 
reducing demands for garden watering. 
 
Figure 5.42 Water management plan is not available. A majority of houses have swimming pools in the 
conventional neighbourhood. (Nearmap, 2012) 
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Figure 5.43 Auxiliary water supply through rainwater tanks. New houses in the conventional 
neighbourhood have rainwater tanks. (Upadhyay, 2012) 
PPDS Indicator 6: Solid and other waste management 
The Gold Coast City Council collects waste from this neighbourhood. It provides a general 
waste bin and a recycling bin to each house. The bins are collected once a week from the 
kerbside. In-house or communal waste management systems are not encouraged. 
PPDS Indicator 7: Resource conservation (materials) 
Reducing a building’s footprint can save resources that are used in construction and recycled 
building materials further reduce resource extraction. The conventional neighbourhood does not 
have any guidelines to ensure the use of recycled materials in buildings. New, conventional 
houses rarely use recycled materials in this neighbourhood. Builders are reluctant to use 
recycled materials as they require extra labour and specialisation and thus building with them 
requires extra expensive. 
PPDS Indicator 8: Chemical use 
This neighbourhood does not have a management plan to address usage of chemicals in building 
construction or in the use of cleaning products. 
PPDS Indicator 9: Wastewater management 
The neighbourhood is connected to the municipal wastewater network and treatment facility. 
The Gold Coast City Council treats wastewater to an acceptable standard before it is recycled 
for irrigation, commercial and industrial uses or released to rivers or the ocean. The community 
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has no involvement in the wastewater management process and no measures are put in place to 
minimise the amount of wastewater generated from the neighbourhood. 
PPDS Indicator 10: Storm water management 
Storm water is collected by kerbside drains in this neighbourhood (Figure 5.44). A centralised 
water collection system gives little opportunity to recharge ground water. However, five ponds 
are provided to collect stormwater from the open space (Figure 5.45). 
 
Figure 5.44 Less permeable surfaces for storm water. Roads act as water collectors. Kerbside drains 
collect stormwater. (Upadhyay, 2011) 
 
Figure 5.45 Detention ponds around open spaces. Neighbourhood stormwater catchment ponds (Google 
Earth image, April 2009, modified by Upadhyay, 2012) 
PPDS Indicator 11: Economic commitment 
The neighbourhood was planned exclusively for residential purposes and any kind of 
commercial or service activities were avoided. People have to drive to access any services. A 
new shopping centre came into operation at the end of 2011, after the completion of the field 
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study (Figure 5.46). It is less than 4 km by road from the neighbourhood, but is not accessible 
by cycling or walking due to the steep gradient on that stretch. 
 
Figure 5.46 Local jobs created through a new shopping centre (Woolworths, a café and few other shops) 
opened end of 2011. (Upadhyay, 2012) 
Few households have home offices (information obtained from the household survey); 
otherwise, this housing is highly dependent on nearby suburbs for employment or retail 
facilities. Houses are large in size and use a considerable amount of energy (O'Callaghan, 
Green, Hyde, Wadley & Upadhyay, 2012) (Figure 5.43). 
 
Figure 5.47 Environmentally unresponsive house in the conventional neighbourhood 500 m2 in size with a 
triple garage. (Upadhyay, 2012) 
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Comparison of Neighbourhood Environmental Quality 
Literature on sustainable neighbourhoods outlines a series of checklists to evaluate 
environmental quality (Barton, Grant & Guise, 2010; Barton, Guise & Grant, 2003; US Green 
Building Council, 2009; Western Australia Planning Commission, 2009). This study broadly 
classified the checklists into five major groups, which include natural environmental conditions, 
built environmental features, social aspects, infrastructure and services, and economic benefits. 
The quality of the natural environment plays an important role in housing. Preservation of 
nature is not only important for the sake of the environment but also for human well-being. The 
natural environment is one of the important components that contributes to neighbourhood 
attachment and, in turn, affects neighbourhood satisfaction (Bonaiuto, Fornara & Bonnes, 
2003). In this section, six items are used to determine the environmental response in planning 
and building design. 
Built environment features are designed to fulfil human needs. In the context of sustainability, 
the built environment features are also required to complement environmental well-being 
(Barton, Guise & Grant, 2003). A total of 16 items is derived with which to compare the ESD 
and conventional neighbourhood. 
Socially responsive planning increases community interaction and cohesion through physical 
design (Roseland, 2005). It helps to build social capital within the neighbourhood. Six items are 
identified to gauge the social aspect of planning, building design and community management 
in both neighbourhoods. 
Availability of necessary infrastructure and services at the neighbourhood level makes a place 
lively, increases social interaction among residents, reduces car dependency and stimulates the 
local economy (Barton, Guise & Grant, 2003). Four relevant items were included: availability 
of public transportation, local schools, telecommunication services and community services. 
Sustainable neighbourhoods stimulate the economy by making services available at the local 
level, providing opportunities for local employment, and reducing costs of living through 
energy / water efficient housing and local food production (Barton, 2000). Multi-functional or 
mixed-use development can contribute to the economic vitality of the neighbourhood. 
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The ESD was not fully developed at the time of this research and not all of the facilities outlined 
in the planning document were available, so a descriptive approach was adopted for the 
comparison. Planning documents, the Architectural and Landscape Code (ALC), the 
Community Management Statement (CMS) and personal observations were used to compare the 
neighbourhoods’ environmental quality. 
 
  
Table 5-2 Comparison of natural environmental conditions in the ESD and the conventional 
neighbourhood 
Items The ESD The Conventional Neighbourhood 
 Preservation of existing 
natural features 
Planning and the ALC have taken 
measures to preserve natural features. 
The development has altered existing 
landform and also cleared sites for 
housing. 
 Protection of existing 
flora and fauna 
The neighbourhood planning has 
integrated existing flora and fauna in 
housing scheme. Domestic pets are 
not allowed in this neighbourhood to 
protect wildlife habitat. Similarly, 
residents are encouraged to avoid 
non-native plants in their gardens. 
The neighbourhood planning scheme does 
not prioritise protecting existing flora and 
fauna. The natural landscape was 
modified to maximise number of lots and 
wildlife corridors were also destroyed. 
 Wildlife and endangered 
species protection 
The neighbourhood has attracted 
many wild animals such as kangaroos, 
echidnas, koalas, platypus and various 
species of birds. Absence of domestic 
animals in the neighbourhood ensures 
little threat to the wildlife. 
Topographically difficult areas for housing 
are classified as natural reserve. The 
planning approach does not consider 
integrating wildlife with the human habitat. 
 Agricultural potential of 
the site  
Agricultural potential of soil has been 
preserved by minimising hard 
surfaces. Narrow roads and elevated 
house construction preserve topsoil in 
its natural form. 
Wide metalled roads and slab on ground 
building construction permanently destroy 
the agricultural potential of soil. 
 Biodiversity and natural 
hydrology protection 
Natural landform and existing natural 
features are preserved and protected. 
The elevated house design also 
protects natural hydrology of the site. 
The site has been altered to maximise the 
number of lots. Natural hydrological 
channels were modified during the 
neighbourhood development. Roads act 
as stormwater collectors through kerbside 
drains. 
 Minimum disturbance to 
existing land forms 
Extensive cutting / filling and levelling 
of lots are not allowed to preserve 
natural landforms. 
The existing landform has been severely 
altered and lots are levelled for house 
construction. 
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Table 5-3 Comparison of built environmental features in the ESD and the conventional  neighbourhood 
Items The ESD The Conventional 
Neighbourhood 
 Mixed land use This neighbourhood was conceived as a small 
scale fully-fledged development where work, 
play and living areas were integrated. It has 
planned for small scale commercial, 
institutional facilities along with residential 
housing. 
This neighbourhood was designed 
strictly for residential purposes. No 
other activities are permitted. 
 Walkable street The neighbourhood was designed considering 
walkability within the precinct. Roads are 
intentionally designed to be narrow for 
automobiles and to encourage shared/ slow 
moving traffic. 
The planning approach has 
considered an automobile dependent 
neighbourhood. Footpaths are 
provided in some stretches for 
walking and bicycling. However, it is 
not practical to walk or cycle in this 
neighbourhood due to steepness of 
roads in some stretches. 
 Connected and Open 
community 
Planning has envisioned an open community 
by linking backyards within ecohamlets and by 
restricting hard fencing. Ecohamlets are 
connected through greenways which help 
connecting the entire community by alternate 
routes. There is no strong demarcation 
between private and common areas. 
This neighbourhood was designed to 
promote a typical Western lifestyle of 
private living. Houses are fenced on 
three sides. Community open spaces 
are not considered as a connecting 
agent. 
 Access to sports fields 
on foot 
A sports oval is accessible by walking or 
cycling. 
This neighbourhood does not have a 
sports field. Residents have to drive 
to other suburb or nearby 
recreational centre for sports needs.  
 Building energy 
efficiency 
The Architectural and Landscape Code (ALC) 
outlined prescriptive requirements to meet 
building energy efficiency. Building envelopes 
need to be designed to a high standard so 
energy intensive heating/ cooling systems are 
not allowed. The ALC prevents use of air-
conditioners. The ALC recommends using 
energy efficient home appliances and lighting 
systems. 
Houses are required to meet the 
thermal performance criteria set by 
the Building Code of Australia. Most 
of the houses have air-conditioners. 
 Building water efficiency This neighbourhood is water self-sufficient. 
Each house is required to collect rainwater for 
drinking other household usage. Typically, a 
rainwater tank of 43,000 litres in size is 
installed. Water savings appliances, taps and 
shower heads are required. 
No specific water saving plans is 
available. However, recently 
constructed houses have rainwater 
tanks of 5000 litres to meet 
mandatory requirement for building 
approval in Queensland. 
 Water efficient 
landscaping 
Native and edible plants are encouraged. 
Native plants require less grooming, fertilizer 
and water. 
There are no guidelines to follow 
regarding landscaping features. 
 Environmental 
consideration in lots 
Solar exposure and wind movement in each lot 
are well considered at the planning stage. 
Lots are very close to each other 
which prevent solar exposure and 
wind movement around houses.  
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Items The ESD The Conventional 
Neighbourhood 
 Heat island reduction This neighbourhood is very low density with 
only 20% of total land area utilised for lots. 
Buildings and open spaces are well spread out. 
Hard surfaces are minimised to reduce the heat 
island effects.  
This neighbourhood is a low density 
settlement. However, the built up 
area and open spaces are not well 
integrated in the planning. The built 
up area is packed together and open 
spaces are on the periphery. Hard 
surfaces on roads could contribute to 
the heat island effect. 
 Existing building reuse There was an existing building prior to the 
development, which was refurbished and is 
being used as a community hall in the 
community recreational centre. 
This is a new development in a 
green field site, which was not 
previously occupied. 
 Stormwater 
management 
Natural landforms are utilised to collect 
stormwater in various pockets. There is no 
centralised stormwater collection system. Many 
swales and ponds are available to collect 
water; excess water ultimately drains to 
Currumbin Creek.  
Stormwater drainage (retention 
ponds) alongside roads collects 
water which drains to Reedy Creek. 
 On-site renewable 
energy sources 
Solar PV panels are mandatory. Residents are 
encouraged to install solar hot water panels 
too.  
There is no such requirement for on-
site renewable energy sources. 
However, new houses have installed 
solar PV panels for electricity.  
 Wastewater 
management 
This neighbourhood has a wastewater 
treatment plant to recycle grey and black water. 
The treated (Class A+ recycled) water is 
reticulated back to each house for toilet flushing 
and outdoor usage. It is also used for public 
open space irrigation. 
No on-site wastewater treatment 
plan is available. 
 Recycled building 
materials 
Residents are encouraged as much as possible 
to use recycled building materials in houses. 
Many homeowners have used recycled 
materials such as steel beams, structural 
timbers, timber flooring, doors, kitchen 
cabinets, external timber claddings and 
bathtubs.  
There is no such requirement or 
encouragement to use recycled 
materials. Project homes rarely use 
recycled building materials.  
 Solid waste 
management 
This neighbourhood has a central solid waste 
collection facility. Households are responsible 
for bringing solid waste to the centre and put it 
in appropriate bins (e.g. recyclable, organic and 
general waste). Kerbside or pickup facilities are 
not available. 
Solid waste is collected from the 
kerbside, once a week. The Gold 
Coast City Council is responsible for 
solid waste management in this 
neighbourhood. Residents have two 
types of bins- one for the general 
waste and another for recyclable 
items. 
 Light pollution reduction This neighbourhood does not have streetlights 
and residents are advised to adhere to the 
‘Dark sky’ policy, which requires them to reduce 
night time outdoor lighting to a minimum by 
avoiding glare to the other residents and 
wildlife. It helps to save energy and also to 
reduce light pollution. 
This neighbourhood has does not 
have any regulations to reduce light 
pollution. 
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Table 5-4 Comparison of the social aspects in the ESD and the conventional  neighbourhood 
Items The ESD The Conventional 
Neighbourhood 
 Community ownership This neighbourhood is on ‘Community title’. It 
allows residents to participate in community 
management through the Body Corporate and 
the Community Management Scheme. The 
neighbourhood has many common properties 
owned by all community members. 
This neighbourhood does 
not have community 
ownership. 
 Community hall An old dairy facility was converted into a 
community hall. It has been used for multiple 
functions such as community meetings, 
birthday parties, workshops, movie nights. It is 
equipped with a full commercial sized kitchen 
and is also used for community dining 
frequently. 
This neighbourhood does 
not have a community hall. 
 Community management The residents are directly involved in the 
management of the community. Each 
household has to contribute time and 
resources for the common property 
management  
This neighbourhood does 
not require such 
participatory arrangement. 
The local council manages 
the public spaces.  
 Community meetings Frequent community meetings and 
get-togethers are organised to resolve 
management issues and to plan ahead. 
Informal social get-togethers are also 
organised to celebrate life events with fellow 
neighbours. 
A few community events are 
organised annually such as 
‘Movies under the Stars’ 
and ‘Jazz on the Clouds’ to 
create interaction with local 
and wider regional 
neighbours. 
 Community cooperation and 
sharing 
People help each other and share goods and 
services in this neighbourhood. A local 
intranet portal ‘Village Hub’ has been set up, 
which enables residents to communicate with 
each other effectively.  People car share if 
they are going to sporting events or for 
shopping. Residents share home grown fruits 
and vegetables with their neighbours. 
A common facility to 
promote community 
cooperation and sharing is 
not evident in this 
neighbourhood.  
 Community gardens Each ecohamlet (a group of 6-8 houses) has 
common areas, also known as Greenways, 
maintained by the ecohamlet residents. The 
ecohamlet members can collectively decide 
how they want to develop the Greenways. 
They can be used for community garden or 
shared recreational facilities. 
This neighbourhood does 
not have a community 
garden.  
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Summary 
This chapter examined the neighbourhood environmental features in the ESD and conventional 
neighbourhoods. The Precinct Planning Design Standard (PPDS) and a set of checklists for 
sustainable communities were used to evaluate the environmental response at planning and 
design of the neighbourhoods.  
The development of the ESD and the conventional neighbourhood started in 2005/2006 in 
greenfield sites. Both areas have similar topographical characteristics and settings, such as they 
are both undulating and surrounded by bushland at around 10 minutes driving distance from 
nearby service centres and recreational facilities. However, the two neighbourhoods exhibit 
different planning approaches, building qualities and management systems. 
Table 5-5 Comparison of the economic opportunities/ benefits available in the ESD and the 
conventional neighbourhood 
Items The ESD 
The Conventional 
Neighbourhood 
 Local level economic 
services 
Local level income generating activities are 
permitted in this neighbourhood. At this 
stage, only a café is in operation. Other 
services such as a convenience store and 
small scale commercial building for various 
service providers are planned. 
This neighbourhood does not 
encourage any particular income 
generating activity. 
 Local employment or 
income generation  
Many households work from home. The 
café is operated by a local resident which 
strengthens the local economy. Solar PV 
panels generate income for some 
homeowners. Small-scale farming in the 
neighbourhood benefits some homeowners 
through selling or bartering their home 
grown produce to neighbours. 
No local employment or income 
generation activities are available in 
this neighbourhood. However, 
some homeowners work from 
home. 
 Reduced energy and 
water usage 
This neighbourhood’s energy consumption 
is a quarter of the State’s average. The 
residents are not paying for water and 
wastewater services to the local council. 
However, they contribute for 
neighbourhood management. They 
consume significantly less energy and 
water self-sufficiency offers direct economic 
benefit to the households. 
Energy and water usage in this 
neighbourhood closely resembles 
the State average. Recent price 
increases in electricity and water 
have a direct impact on the 
household budget. 
 Provision for local food 
production 
Neighbourhood planning has made 
provisions for local food production. 
Households are also encouraged to have 
vegetable gardens in their private property. 
No provision exists for agricultural 
activity. However, some 
households have small vegetable 
gardens in the backyard. 
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Overall, the ESD conforms to 75% (36 out of 48 indicator measures) PPDS indicators and 
presents a strong claim to be a sustainable housing precinct. The checklist is included in 
Appendix-5. The physical development plan, Architectural and Landscaping Code (ALC) and 
Community Management Statement (CMS) help in preserving the natural environment, 
facilitating an environmentally friendly living atmosphere, encouraging social relationships and 
providing economic opportunities. It has confirmed 95% (34 out of 36 checklist items) that are 
related to the environmental characteristics of a sustainable community (Barton, 2000; 
Roseland, 2000; Roseland, 2012). A complete checklist is included in Appendix-6.  Moreover, 
the ecological intentionality in the planning and design of the community is reiterated in the 
ALC and the CMS to explain / educate people to meet the goals of the community. 
A mixed planning approach of the ESD links living, playing and working activities within the 
neighbourhood. It is not only socially desirable but also economically beneficial to the local 
people. However, many supporting services are still to come as the neighbourhood is not yet 
fully developed. 
The planning layout, design of houses and available services aim at facilitating social 
interactions among residents. The Ecohamlets (a group of 6-8 houses) are strategically 
organised around a common open space, the greenways, to enhance social interaction among 
residents. Other features such as socially responsive house designs and community 
infrastructure help to increase community bonding and a sense of place in the community. 
Houses in the ESD need to ensure a high standard of environmental responsiveness by 
minimising the embodied energy of materials and eliminating the use of energy intensive 
heating and cooling equipment. As a result, this neighbourhood has demonstrated a significant 
reduction in energy usage by consuming only a quarter of the energy compared with the state 
average. The neighbourhood is self-sufficient in water and treats all types of waste (wastewater 
and solid wastes) within the precinct. 
Absence of frequent public transport or availability of local services in the conventional 
neighbourhood has forced people to make frequent journeys outside in private vehicles. In 
general, a significant proportion of total residential energy consumption is used for 
transportation purposes. An average Australian household consumes 45% of total energy for 
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transportation (Australian Bureau of Statistics, 2012). In the ESD, the developer has made a 
strong commitment to reducing transportation costs by offering various modes of transportation 
such as walking, cycling. The neighbourhood has allocated service lots for future commercial 
activities. 
The conventional neighbourhood exhibits a lack of environmental consideration in planning and 
design of houses. The neighbourhood plan altered natural landforms to maximise the number of 
lots. The neighbourhood design provides little opportunity for social interaction and economic 
opportunities within the precinct. People are heavily dependent on private automobiles for 
work, services and recreational activities. Due to a low frequency of public transportation, 
people do not use it often. Energy and water consumption closely resemble the Queensland 
State average. 
In summary, the ESD displays a high level of commitment to environmental, social and 
economic sustainability by environmental responsive planning and building designs, social 
living arrangements, and infrastructure and services that support the local economy. Overall 
residential satisfaction experienced by an individual is influenced by neighbourhood 
environmental quality and is moderated by the individual’s personal characteristics. Given the 
environmental quality of both neighbourhoods, the following chapters present results of 
environmental attitudes of people (Chapter 6) and perceived residential satisfaction expressed 
by the residents (Chapter 7). The final chapter (Chapter 8) cross examines the relationship 
between sustainable environmental quality and perceived residential satisfaction. 
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CHAPTER 6: 
ENVIRONMENTAL ATTITUDES OF THE 
RESIDENTS 
Introduction 
The importance of environmental attitudes of residents in sustainable housing projects is 
discussed in this chapter. It presents results concerning the environmental attitudes of the 
residents living in the ESD and the conventional neighbourhood and answers two research 
questions: 
 What are the environmental attitudes of the people living in the ESD neighbourhood 
and how do they differ from the conventional neighbourhood residents? 
 What is the relationship between the socio-demographic attributes of the respondents 
and environmental attitudes? 
A pre-tested and pre-validated environmental attitude inventory (EAI) developed by Milfont 
and Duckitt (2010) has been used to measure people’s environmental concerns. The 
self-reported questionnaire has 36 items answered by respondents on a seven point Likert scale 
(1 strongly disagree, to 7 strongly agree). A two dimensional scale of environmental attitudes, 
spanning from Preservation to Utilisation, is calculated and compared between the two 
neighbourhoods. 
Environmental Attitudes: A Proxy for Personal Characteristics 
Quality of Life (QoL) and human well-being are dependent on the level of human satisfaction 
(Costanza, et al., 2007), which is also linked with human needs. Maslow (1943) published a 
theory about human needs and outlined five levels. Individuals’ needs at the lower level of 
Maslow’s hierarchy relate to physiological issues, for food and shelter. The second tier relates 
to safety and security, then come social needs for love and belonging, then self-esteem and 
lastly self-actualisation – realising of personal potential (Maslow, 1943). The closer to the top of 
the pyramid, the greater a person’s QoL or well-being (Figure 6.1). 
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Figure 6.1 Maslow’s hierarchy and relationship with QoL / Well-being. 
Personal expectations, beliefs and values influence human satisfaction and well-being (World 
Health Organization, 1997). People’s beliefs can influence their emotional states by determining 
whether or not people feel that they are meeting their goals (Wanden-Hannay, 2005). 
Environmental attitudes have been considered as one of the personal variables of human beings 
(Schultz, Oskamp & Mainieri, 1995). Wanden-Hannay (2005) argues that it is likely that some 
belief and value systems promote positive emotional states. For example, people with 
pro-environmental attitudes are more likely to engage in sustainable behaviours, such as sorting 
rubbish at the household level and travelling to work on public transport, and can find those 
activities satisfying and enjoyable. 
An environmental attitude has been defined as a psychological tendency expressed by 
evaluating the natural environment with some degree of favour or disfavour (Milfont & Duckitt, 
2010). Such attitudes reflect an individual’s commitment to the environment. Previous studies 
have established that people with pro-environmental attitudes are more likely to engage in 
environmental conservation or preservation activities (Kaiser & Byrka, 2011; Kasper, 2009). 
Even if they were given choices, they would choose alternative options rather than easy 
mainstream options (Kaiser & Byrka, 2011). For example, people with pro-environmental 
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attitudes would try to practise low energy lifestyles such as cycling, rather than using a private 
car, engage in waste recycling, water and energy conservation behaviour. 
However, the results are not always consistent with the theory. Some studies have found a low 
correspondence between self-reported environmental attitudes and observed environmental 
behaviour (Corral-Verdugo, 1997; Holden & Linnerud, 2010; van Vugt & Samuelson, 1999). 
Milfont (2009) pointed out possible issues, such as social desirability, technological limitations, 
policy constraints and lack of effective knowledge or resources, that might limit translating 
environmental attitudes into ecological behaviour.  
Importance of Environmental Attitudes in Ecologically 
Sustainable Housing 
Ecologically intentional communities are designed to achieve people-environment congruity 
taking into consideration personal needs with respect to the surrounding environment. By 
contrast, most conventional development models afford little or no consideration of an 
individual’s behaviour, health and well-being in physical development. Likewise, the 
developments in question can lack infrastructure, services and opportunities to promote 
sustainable behaviour (Holden & Linnerud, 2010). It is equally important that people who live 
in ecologically sustainable housing should understand the environmental intent and respond to it 
accordingly. If people possess pro-environmental attitudes and behaviours, they could perceive 
such an environment to be positively aligned with their beliefs (Hostetler & Noiseux, 2010); if 
not, people could find it difficult to adjust. 
A recent study in the United States found no difference in the environmental attitudes of 
households in green and conventional communities (Hostetler & Noiseux, 2010). Green 
development had some technological sustainability measures but essentially failed to attract new 
homeowners with pro-environmental attitudes. A number of previous research studies have also 
argued that physical design or technical intervention alone does not help in achieving a 
sustainable outcome (Beatley, 2000; Buys, Bailey & Barnett, 2004; Youngentob & Hostetler, 
2005). Similarly, environmental attitudes cannot be fully translated into sustainable behaviour in 
the absence of favourable environmental qualities in a place (Bonnes & Carrus, 2004). 
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Understanding the environmental orientation of residents in ecologically sustainable housing is 
thus important in its own right and as a conduit for other outcomes. Psychologists use an 
environmental attitude as a measure for environmental value or concern (Ajzen, 1991). 
Pro-environmental attitudes can encourage people to adopt a simple lifestyle using fewer 
resources and to recognise limitations posed by the local milieu (Stegall, 2006). At the same 
time, people can experience an increase in their quality of life by developing a congruent 
relationship with the environment. 
Measurement Instrument: Environmental Attitude Inventory 
The Environmental Attitude Inventory (EAI) measures environmental worldviews with two 
dimensional higher order factors: Preservation and Utilisation (Milfont & Duckitt, 2010). The 
measurement instrument comprises 12 scales; among them seven correspond to Preservation 
and five to Utilisation. Each scale has three items (Table 6-1). Scales 1,2,3,6,8,11,12 are 
associated with a Preservation attitude and Scales 4,5,7,9,10 form the Utilisation attitude. 
Table 6-1 Environmental Attitude Inventory (EAI) instrument Milfont & Duckitt (2010) 
# Items 
Scale 1: Enjoyment of nature 
1 I really like going on trips into the countryside, for example to forests or fields. 
2 I find it more interesting in a shopping mall than out in the forest looking at the trees and birds.* 
3 I have a sense of well-being in the silence of nature. 
Scale 2: Support for interventionist conservation policies 
4 
Governments should control the rate at which raw materials are used to ensure that they last as long as 
possible. 
5 
I don't think people in developed societies are going to have to adopt a more conserving life-style in the 
future.* 
6 
Controls should be placed on industry to protect the environment from pollution, even if it means things will 
cost more. 
Scale 3: Environmental movement activism 
7 I would like to join and actively participate in an environmentalist group or already do. 
8 I would not donate money to support an environmental cause.* 
9 Environmental protection costs a lot of money. I am prepared to help out in fund-raising efforts. 
Scale 4: Conservation motivated by anthropocentric concern 
10 
One of the most important reasons to keep lakes and rivers clean is so that people have a place to enjoy 
water sports. 
11 Conservation is important even if it lowers peoples' standard of living.*   
12 Nature is important because of what it can contribute to the pleasure and welfare of humans. 
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Scale 5: Confidence in science and technology 
13 Science and technology do as much environmental harm as good.* 
14 Modern science will not be able to solve our environmental problems.* 
15 Humans will eventually learn how to solve all environmental problems. 
Scale 6: Environmental threat 
16 Humans are severely abusing the environment. 
17 The idea that the balance of nature is terribly delicate and easily upset is much too pessimistic.* 
18 If things continue on their present course, we will soon experience a major ecological catastrophe. 
Scale 7: Altering nature 
19 I prefer native plants in my garden.* 
20 
Turning new unused land over to cultivation and agricultural development or housing development should be 
stopped.* 
21 
When nature is uncomfortable and inconvenient for humans we have every right to change and remake it to 
suit ourselves. 
Scale 8: Personal conservation behaviour 
22 Whenever possible, I try to save and conserve natural resources. 
23 I cannot be bothered to save water or other natural resources.* 
24 In my daily life I try to find ways to conserve water or power. 
Scale 9: Human dominance over nature 
25 Human beings were created or evolved to dominate the rest of nature. 
26 Plants and animals have as much right as humans to exist.* 
27 Plants and animals exist primarily to be used by humans. 
Scale 10: Human utilisation of nature 
28 Protecting peoples' jobs is more important than protecting the environment. 
29 Protecting the environment is more important than protecting current economic growth.* 
30 
The benefits of modern consumer products are more important than the pollution that results from their 
production and use. 
Scale 11: Ecocentric concern 
31 It makes me sad to see forests cleared for agriculture or development 
32 The idea that nature is valuable for its own sake is naïve and wrong.* 
33 Despite our special abilities humans are still subject to the laws of nature. 
Scale 12: Support for population growth policies 
34 Families should be encouraged to limit themselves to two children or less. 
35 The government has no right to limit the number of children couples can have.* 
36 We will be better off in the future if we are able to reduce the constantly increasing world population rate.  
*Reversed coded items 
 
Data Analysis 
The data were analysed using the Statistical Package for the Social Sciences (SPSS, Version 20) 
software. At first, all the collected data were entered into SPSS and the reverse coded items 
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were then again reversed for each scale. Internal consistency of the data was checked for 12 first 
order factors by taking three items for each scale, as reported in Table 6-2. 
Overall, the 12 first order factors received low Cronbach’s alpha scores (M = 0.53, SD = 0.17). 
Table 6-2 presents the alpha score for each scale. Scale 4 (Conservation motivated by 
anthropocentric concern) had the lowest alpha score of 0.218 while Scale 12 (Support for 
population growth policies) received the highest alpha score of 0.811. Briggs and Cheek (1986) 
and Pallant (2011) suggest using a minimum 0.7 alpha score for combining items to form a 
blended scale. This data set satisfied the minimum requirements for combining items for only 
one scale (Scale 12). 
Table 6-2 Internal consistency of 12 first order factors 
Scale Cronbach’s alpha 
1. Enjoyment of nature 0.513 
2. Support for interventionist conservation policies 0.577 
3. Environmental movement activism 0.672 
4. Conservation motivated by anthropocentric concern 0.218 
5. Confidence in science and technology 0.427 
6. Environmental threat 0.545 
7. Altering nature 0.245 
8. Personal conservation behaviour 0.599 
9. Human dominance over nature 0.573 
10. Human utilisation of nature 0.541 
11. Ecocentric concern 0.687 
12. Support for population growth policies 0.811 
 
Another approach was tried by considering two second-order factors allocating 21 items from 
seven first order factors related to Preservation attitudes and 15 items from five first order 
factors related to Utilisation attitudes. The overall reliability of the data was satisfactory for both 
categories. The internal consistency (Cronbach’s alpha) of Preservation and Utilisation were 
0.86 and 0.73, respectively. 
Table 6-3 presents descriptive statistics of Preservation and Utilisation attitudes for the total 
sample. The mean score for Preservation and Utilisation were 5.4 and 3.0, respectively. Overall, 
Preservation scores ranged from 3.8 to 7.0 and Utilisation scores ranged from 1.3 to 4.9.  
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Figure 6.2 illustrates categorical distribution of scores across the sample. The majority of the 
respondents had a Preservation attitude in the range of 5.0-5.9 and a Utilisation attitude in the 
range of 2.0-2.9. Preservation and Utilisation were strongly correlated (r = -0.63, p = .000). 
 
 
Figure 6.2 Preservation and Utilisation attitudes score for the total sample (N=75) 
 
Environmental attitudes in the ESD and the conventional 
neighbourhood 
The data were separately analysed for the ESD and the conventional neighbourhood samples. 
Table 6-4 presents descriptive statistics of Preservation and Utilisation attitudes for both. Mean 
Preservation and Utilisation attitudes scores for each neighbourhood were compared against the 
total sample mean scores. Whereas the homeowners of ESD reported higher Preservation scores 
and lower Utilisation scores, the conventional neighbourhood homeowners’ Preservation score 
Table 6-3 Descriptive statistics of Preservation and Utilisation attitudes for total sample 
Environmental 
attitudes 
Sample Mean 
Standard 
Deviation 
Variance Range Min Max 
Preservation 
(Cronbach’s alpha =0.86) 
75 5.4 0.77 0.60 3.2 3.8 7.0 
Utilisation 
(Cronbach’s alpha = 0.73) 
75 3.0 0.68 0.46 3.6 1.3 4.9 
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was slightly lower and their Utilisation score was somewhat higher than the total sample mean 
scores. 
 
An independent samples t-test was conducted to compare Preservation and Utilisation attitude 
scores between the ESD and the conventional neighbourhood. The t-test revealed a significant 
difference for the Preservation attitude between the ESD (M = 5.9, SD = 0.58) and the 
conventional neighbourhood (M = 5.0, SD = 0.64) samples; t (73) = 6.62, p = .000). Similarly, a 
statistically significant difference was found for the Utilisation attitude between the ESD (M = 
2.6, SD = 0.59) and the conventional neighbourhood (M = 3.3, SD = 0.58) samples (t (73) = 
5.42, p = .000). In both neighbourhoods, Preservation and Utilisation attitudes were strongly 
correlated (Table 6-5). 
The distribution of Preservation and Utilisation attitudes scores in the ESD skewed towards the 
extreme ends (Figure 6.2). More than 50% of the respondents recorded high Preservation scores 
(i.e. greater than six) and only around 5% had less than five. Approximately two-thirds of the 
ESD respondents recorded Utilisation scores in the range of 2.0–2.9. Only one respondent here 
received a high Utilisation score (more than four). 
Table 6-4 Descriptive Environmental attitudes statistics of the ESD and the conventional group samples 
Environmental 
attitudes 
Sample Mean 
Standard 
Deviation 
Variance Range Min Max 
The ESD  
Preservation 35 5.9 0.60 0.36 2.8 4.2 7.0 
Utilisation 35 2.6 0.58 0.34 2.7 1.3 4.0 
The conventional neighbourhood 
Preservation 40 5.0 0.64 0.41 2.7 3.8 6.5 
Utilisation 40 3.3 0.57 0.33 2.4 2.5 4.9 
Table 6-5 Correlation between Preservation and Utilisation attitudes in the ESD and conventional 
neighbourhood 
 The ESD  
The Conventional 
Neighbourhood 
Environmental attitudes Preservation Utilisation Preservation Utilisation 
Preservation 1 -0.461** 1 -0.449** 
Utilisation -0.461** 1 -0.449** 1 
** Correlation is significant at the 0.01 level (2-tailed). 
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Figure 6.3 Preservation and Utilisation attitudes score for the ESD  
The Preservation and Utilisation scores of the conventional neighbourhood residents were 
concentrated in the middle band (Figure 6.3). The largest (45%) group of respondents received 
Preservation scores between 4.0 and 4.9 and a slightly smaller number of people had 
Preservation scores between 5.0 and 5.9. A majority (around 60%) of the conventional 
neighbourhood residents had Utilisation scores in the range of 3.0 to 3.9. 
 
Figure 6.4 Preservation and Utilisation attitudes score for the conventional neighbourhood 
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The radar diagrams (Figures 6.4 and 6.5) illustrate individual households’ Preservation and 
Utilisation attitude scores. A large number of people (more than 80%) from the ESD had a high 
Preservation score (>5) and a low Utilisation score (<3), whereas about a quarter of respondents 
from the conventional neighbourhood received similar Preservation and Utilisation scores. The 
mean difference between Preservation and Utilisation scores was 3.3 in the ESD and 1.7 in the 
conventional neighbourhood. 
 
Figure 6.5 Individual homeowner’s Preservation and Utilisation scores from the ESD. Perimeter numbers 
represent each household and concentric circles represent the Preservation and Utilisation scores arrayed 
from 1 to 7. 
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Figure 6.6 Individual homeowner’s Preservation and Utilisation scores from the conventional 
neighbourhood. Perimeter numbers represent each household and concentric circles represent the 
Preservation and Utilisation scores arrayed from 1 to 7. 
Further comparisons of scores received by respondents from both neighbourhoods were carried 
out by using the total sample means for Preservation and Utilisation attitudes as benchmark 
scores. The ESD had four respondents (11%) who had a low Preservation score, whereas 31 
(77.5%) from the conventional neighbourhood had a similarly low Preservation score. Likewise, 
seven respondents (20%) from the ESD received a high Utilisation score as opposed to 24 
(65%) from the conventional neighbourhood. 
Combined preservation and utilisation scores 
Combined Preservation and Utilisation attitudes scores for each neighbourhood are presented in 
Tables 6-6 and 6-7. Total sample mean scores for both Preservation and Utilisation were taken 
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as a cut-off threshold. Scores above the threshold were considered high and scores below the 
threshold were considered low for the category. 
Table 6-6 Combined Preservation and Utilisation scores for the ESD 
 
 
Table 6-7 Combined Preservation and Utilisation scores for the conventional neighbourhood 
 
Preservation  
Low 
(< 5.4) 
High 
(> 5.4) 
Total 
Utilisation 
Low 
(< 3.0) 
28% 8% 35% 
High 
(> 3.0) 
55% 10% 65% 
 Total 82% 18%  
 
The ESD respondents displayed consistent results for both the Preservation and the Utilisation 
attitude categories. In total, 80% achieved a high Preservation score and 20% a low score, which 
was also confirmed by the Utilisation attitude scores (Table 6-6). The conventional 
neighbourhood sample did not confirm the same level of cross validation between the 
Preservation and Utilisation scores (Table 6-7). It had 18% of respondents with a high 
Preservation score and 82% with a low one. 
 
Preservation  
Low 
(< 5.4) 
High 
(> 5.4) 
Total 
Utilisation 
Low 
(< 3.0) 
14% 66% 80% 
High 
(> 3.0) 
6% 14% 20% 
 Total 20% 80% 
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Figure 6.7 Combined Preservation and Utilisation scores in the ESD and conventional neighbourhood 
Figure 6.7 illustrates that two-thirds of the ESD residents had pro-Preservation attitudes 
featuring high Preservation and low Utilisation scores, whereas only 8% of the conventional 
neighbourhood residents had such scores. Just over half (55%) of the latter residents held a pro-
Utilisation attitudes with low Preservation and high Utilisation scores. 
Relationship between demographic and housing attributes with 
environmental attitudes 
Pearson product-moment correlation coefficients were computed to reveal if there was any 
relationship between socio-demographic and housing attributes with the environmental attitudes 
of residents. The results are shown in Table 6-8. 
The Preservation attitude has a significant correlation with age, number of occupants and house 
size for each of the sample of households. Older people demonstrated a higher Preservation 
attitude, whereas people with a larger family size and house size had a low one. The Utilisation 
attitude is strongly correlated with house size. Demographic and housing attributes have no 
relationship with environmental attitudes in the ESD sample. In the conventional 
neighbourhood sample, high income respondents scored low on the Utilisation attitude. 
Pro-Preservation 
Pro-Utilisation 
Preservation (+) Preservation (-) 
Utilisation (+) 
Utilisation (-) 
6% 
55% 
The ESD  The conventional neighbourhood 
14% 
28% 
14% 
10% 
66% 
8% 
Chapter 6 |  Environmental Attitudes of the Residents  
Exploring the environmental quality of life for sustainable neighbourhood planning 6-14 
Table 6-8 Correlation coefficients for demographic and housing attributes with environmental attitude 
scores 
 
Total Sample Population The ESD 
The Conventional 
Neighbourhood 
Preservation Utilisation Preservation Utilisation Preservation Utilisation 
Environmental attitudes 
1 Preservation 1 -.628** 1 -.461** 1 -.449** 
2 Utilisation -.628** 1 -.461** 1 -.449** 1 
Demographic variables 
4 Gender (F=0, M=1) -0.011 -0.032 -0.265 0.196 -0.127 0.017 
5 Age  -0.234* -0.094 0.063 0 0.182 0.058 
6 Number of occupants -.346** -0.105 -0.188 -0.148 -0.254 0.010 
7 Length of stay -0.026 -0.084 0.167 0.035 0.058 -0.040 
8 Income -0.092 -0.049 -0.125 -0.026 0.247 0-.380* 
Housing attributes 
9 Lot area 0.153 -0.219 -0.258 0.008 -0.166 0.109 
10 House size 0-.584** -0.457** -0.285 0.068 -0.181 0.097 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
Environmental Perception across Neighbourhoods 
The t-test revealed that environmental perception across the ESD and conventional 
neighbourhood differed significantly for two-thirds (24 out of 36) of the items. Some major 
differences are discussed below: 
 More than 90% of the ESD homeowners favoured natural pursuits such as going out to 
the forest or looking at trees and birds, compared with going to the shopping mall, 
whereas less than 60% of the conventional neighbourhood homeowners felt the same 
way. 
 The ESD residents preferred to be involved actively in environmental activities such as: 
participating in environmentalist groups; being involved in fund-raising campaigns for 
environmental protection; and also donating money for environmental causes. More than 
40% of the conventional neighbourhood homeowners were unlikely to join 
environmental groups and to take part in fund-raising efforts but around 60% stated that 
they made monetary contributions for environmental causes. 
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 More than 90% of the ESD respondents had deep ecocentric concerns, such as being sad 
to see forest being cleared for agriculture or development. They believed that humans 
should respect the laws of nature despite our special abilities. The conventional 
neighbourhood households had mixed opinions on those issues: a few of them disagreed, 
but a considerable number of people (around 30%) had neutral opinions. 
 Around 75% of the ESD homeowners supported nature conservation even if it would 
lower peoples’ standard of living, whereas this idea was supported by less than 50% of 
the conventional neighbourhood homeowners and 35% expressed a neutral opinion. 
Perceived environmental threat among the ESD residents was strong in that 90% 
respondents agreed with the item – If things continue on their present course, we will 
soon experience a major ecological catastrophe. Around 50% of the conventional 
neighbourhood residents agreed and around a third of the same sample had a neutral 
opinion on the above mentioned item. 
 Whereas most of the ESD homeowners did not support altering nature for other 
activities, only a small group in the conventional neighbourhood (around 15%) rejected 
the idea of altering nature. A majority (56%) of residents had a neutral opinion on it.  
 Whereas more than 90% of the ESD respondents preferred native plants in their gardens, 
just over 60% favoured such plants in the conventional neighbourhood. 
 There was almost a consensus (97% respondents agreed) in the ESD to save and 
conserve natural resources, whereas around 80% of the conventional neighbourhood 
residents concurred. 
 The ESD residents firmly rejected (by 97%) utilising plant and animals for human 
benefits. In contrast, just over two thirds of the conventional neighbourhood residents 
disagreed with it. 
 The majority (more than 80%) of the ESD respondents opted for environmental 
protection rather than protecting peoples’ jobs. It was supported by 50% of the 
conventional neighbourhood residents, but more than 42% remained neutral on this 
issue. 
 Around 90% of the ESD residents agreed to protect the environment over economic 
growth. In contrast, less than half of the conventional neighbourhood residents (around 
45%) disagreed with protecting the environment and more than a third expressed a 
neutral opinion with this proposition. 
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 Population control issues received diverse opinions from the two neighbourhoods. Half 
of the ESD residents agreed that, Families should be encouraged to limit themselves to 
two children or less, whereas more than 60% of the conventional neighbourhood 
residents disagreed with this statement. 
 More than 70% of the ESD respondents supported the idea that the world would be a 
better place with fewer people on the earth. The conventional neighbourhood 
respondents were not convinced and only 48% of them agreed while 37% remained 
neutral. 
 Government intervention in limiting the number of children was rejected by half of the 
ESD respondents and supported by a third of the same sample. This proposition was 
rejected by more than 75% of the conventional neighbourhood respondents. 
Summary 
This chapter reported findings on environmental attitudes of residents in the ESD and 
conventional neighbourhood and answered two research questions. A two dimensional 
environmental attitudes model was used to demonstrate individuals’ Preservation and 
Utilisation orientations simultaneously. The results have high validity in the ESD as more than 
75% of the total population responded to the questionnaire; whereas, in the conventional 
neighbourhood slightly less than 10% of respondents made up the sample. Therefore it is 
difficult to generalise for the conventional neighbourhood.  
The first research question was to measure environmental attitudes of people living in the ESD 
and the conventional neighbourhood. The ESD residents were consistent towards a 
pro-environmental theme, whereas members of the conventional neighbourhood sample were 
not consistent since they supported a number of items related to both Preservation and 
Utilisation, which were theoretically opposite to each other. 
Two thirds of the ESD residents exhibited a strong pro-Preservation attitude whereas a majority 
of the conventional neighbourhood residents had pro-Utilisation attitudes. Strong support for the 
pro-environmental attitude suggested that the ESD residents had made an informed choice to 
select the community that displayed many environmental attributes as discussed in Chapter 5. 
Hostetler and Noiseux (2010) expressed concern when they did not find pro-environmental 
attitudes among residents living in sustainable communities in the United States. A major 
difference between the sustainable housing they studied and the ecologically intentional housing 
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considered in this enquiry is a lack of involvement of people in early design stages in the 
development of the former housing. The ESD had more than 90% residents who were first 
homeowners who bought lots and were directly involved in the design and construction of their 
houses, as well as in the management of the community. 
The second research question was to examine the relationship between socio-demographic 
attributes of the respondents and environmental attitudes. This study found weak relationships 
between environmental attitudes and socio-demographic characteristics of people at an 
individual neighbourhood level. However, the total sample demonstrated statistically significant 
relationship with age, number of occupants and house size with Preservation attitudes. Previous 
research has found a strong relationship between environmental attitudes with gender (Stern & 
Dietz, 1994; Stern, Dietz & Kalof, 1993), age group (Dunlap, van Liere, Mertig & Jones, 2000), 
income or socio-economic status (Dunlap, van Liere, Mertig & Jones, 2000; Martinsson, 
Lundqvist & Sundström, 2011), and education attainment (Dunlap, van Liere, Mertig & Jones, 
2000). Irrespective of income, the ESD residents expressed pro-environmental attitudes, in 
contrast to the conventional neighbourhood sample. This discrepancy might suggest that people 
need to be socially and personally more committed to display pro-environmental behaviour in 
the conventional neighbourhood as the services and infrastructure do not encourage them to 
adopt such attitudes through planning, design and community management framework. 
Moreover, around three-quarters of the ESD homeowners supported nature conservation, even if 
it would lower people’s standard of living. 
This chapter highlights the importance of measuring environmental attitudes of residents in 
sustainable communities. Personal characteristics inferred from other variables such as age, 
gender, education level and income are less reliable in predicting environmental attitudes 
possessed by an individual. Environmental attitudes of residents can be instrumental in 
understanding perceived residential satisfaction with environmental quality expressed by the 
residents (Bonnes & Carrus, 2004). The next chapter will present findings on perceived 
neighbourhood satisfaction. 
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CHAPTER 7: 
PERCEIVED NEIGHBOURHOOD SATISFACTION 
Introduction 
The measurement of perceived neighbourhood satisfaction is a common method of 
understanding the quality of a residential environment as a result of people’s affective response 
and cognitive evaluation (Bonaiuto, 2004). This chapter presents results on perceived 
neighbourhood satisfaction and thereby answers three research questions: 
 How satisfied are people with their neighbourhood environmental quality? 
 What is the interaction between socio-demographic attributes of the respondents and 
overall neighbourhood satisfaction? 
 How do the components of neighbourhood satisfaction predict overall neighbourhood 
satisfaction? 
There are various indicators and instruments available to investigate the satisfaction obtained 
from the residential environment (Amérigo & Aragonés, 1997; Bonaiuto, Aiello, Perugini, 
Bonnes & Ercolani, 1999; Bonaiuto, Fornara & Bonnes, 2003; Carp & Carp, 1982; Craik & 
Zube, 1976; Fornara, Bonaiuto & Bonnes, 2010). Among them, the Perceived Residential 
Environmental Quality (PREQ) and the Neighbourhood Attachment (NA) indicators developed 
by Fornara et al. (2010) have been found to be reliable and comprehensive. The PREQ and NA 
indicators used in this research are abbreviated versions of the Indexes of perceived residential 
environment quality and neighbourhood attachment developed by Bonaiuto et al. (2003). The 
current version was cross-validated empirically with a large sample in an Italian context 
(Fornara, Bonaiuto & Bonnes, 2010). 
This study employed 58 modified items the PREQ and NA questionnaire. Language 
adjustments were made to suit the Australian context. Additionally, summative items were 
added to understand the level of overall satisfaction about eight aspects of neighbourhood 
attributes: 
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 Building qualities  
 Accessibility within the neighbourhood 
 External connection to the city and nearby shopping centre 
 Infrastructure and services available in the neighbourhood 
 Social relationships with neighbours 
 Environmental consideration in design and planning of the neighbourhood 
 Upkeep and maintenance of the neighbourhood 
 Neighbourhood qualities and attachment 
At the end of each neighbourhood attribute, a general question was asked, for example “How 
satisfied are you with overall connection of this neighbourhood with city and nearby shopping 
centre?” All responses were recorded on a seven point Likert scale from “Extremely 
Dissatisfied” to “Extremely Satisfied”. The respondents were also asked to elaborate briefly on 
why they were satisfied or dissatisfied with the neighbourhood attributes in the summative open 
ended response.  
Overall Neighbourhood Satisfaction 
Eight neighbourhood attributes (Table 7-1) were combined to produce one overall 
neighbourhood satisfaction rating. A seven point scale was used to determine the level of 
satisfaction. Scales 1 to 3 represent degrees of dissatisfaction, the middle score 4 indicates a 
‘neither satisfied nor dissatisfied’ response and Scales 5 to 7 indicate a level of satisfaction with 
the neighbourhood attributes. The percentage of dissatisfied respondents was calculated by 
combining Scales 1 to 3 and the percentage of satisfied respondents was calculated by 
combining Scales 5 to 7. Frequency calculations, as illustrated in Table 7-2, show that a large 
majority of the residents (81%) were satisfied living in their neighbourhoods. Only a small 
proportion (9%) reported some level of dissatisfaction with their living environment. However, 
the ecologically sustainable development (ESD) had a higher percentage of satisfied 
respondents and a lower percentage of dissatisfied respondents when compared with the 
conventional neighbourhood. The frequency table (Table 7-2) also indicates that the respondents 
with neutral opinions (neither satisfied nor dissatisfied) made up 6.4% of responses in the ESD 
and 13% in the conventional neighbourhood. 
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An average satisfaction score was calculated by collapsing eight neighbourhood attributes into 
one overall neighbourhood satisfaction scale. The scale achieved an acceptable Cronbach’s 
alpha score (0.82) and mean inter-item correlation coefficient (0.359) (Pallant, 2011; 
Tabachnick & Fidell, 2007). The average overall neighbourhood satisfaction was 5.68 (~5.7) 
with a standard deviation of 0.85. 
 
Table 7-3 presents an overview of the overall neighbourhood satisfaction score for the ESD and 
the conventional neighbourhood. The total sample average satisfaction score (5.7) was used as a 
Table 7-1 Items for overall neighbourhood satisfaction 
# Proposition 
Extremely 
Dissatisfied 
 Extremely  
Satisfied 
1 How satisfied are you with overall aesthetic qualities 
and form of buildings in this neighbourhood?  
1 2 3 4 5 6 7 
2 How satisfied are you with overall accessibility 
within the neighbourhood? 
1 2 3 4 5 6 7 
3 How satisfied are you with overall connection of this 
neighbourhood with city and nearby shopping 
centre? 
1 2 3 4 5 6 7 
4 How satisfied are you with overall infrastructure and 
services available in the neighbourhood? 
1 2 3 4 5 6 7 
5 How satisfied are you with overall social 
relationships with neighbours?  
1 2 3 4 5 6 7 
6 How satisfied are you with environmental 
consideration in design and planning of this 
neighbourhood? 
1 2 3 4 5 6 7 
7 How satisfied are you with overall upkeep and 
maintenance of this neighbourhood? 
1 2 3 4 5 6 7 
8 How satisfied are you with living in this 
neighbourhood?  
1 2 3 4 5 6 7 
Table 7-2 Overall neighbourhood satisfaction expressed by the residents (in percentage) 
Neighbourhood Satisfied 
Neither satisfied nor 
Dissatisfied 
Dissatisfied 
Total sample 81.2 9.7 9.1 
The ESD 86.9 6.4 6.7 
The conventional neighbourhood 75.5 13.0 11.5 
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reference to estimate the variation in overall neighbourhood satisfaction within each 
neighbourhood. Any score less than 5.7 was considered as a low level of satisfaction and scores 
higher than 5.7 as a high level of satisfaction. 
 
The overall neighbourhood satisfaction score of the ESD was higher (M = 5.95, SD = 0.62) than 
the conventional neighbourhood sample, which was below average (M= 5.44, SD = 0.96). An 
independent t-test found a significant difference between the ESD and the conventional 
neighbourhood samples for overall neighbourhood satisfaction (t (67.388) = 2.760, p = 0.007). 
 
Figure 7.1 Overall neighbourhood satisfaction score for the ESD and conventional neighbourhood. 
 
Table 7-3 illustrates that around two-thirds of the ESD respondents posted a high overall 
neighbourhood satisfaction score, whereas less than half of the conventional neighbourhood 
respondents had such a high score. Figure 7.1 indicates that more than 50% of the ESD 
residents had a high (>6) overall neighbourhood satisfaction score.  
Table 7-3 Overall neighbourhood satisfaction across neighbourhoods 
Neighbourhood  
Low 
(< 5.7) 
High 
(> 5.7) 
Total 
The ESD 9 (26%) 26 (74%) 35 (100%) 
The conventional neighbourhood 22 (55%) 18 (45%) 40 (100%) 
The ESD 
 
The Conventional neighbourhood 
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Overall Satisfaction with Eight Neighbourhood Attributes 
Each respondent expressed his or her overall satisfaction with eight neighbourhood attributes 
both quantitatively (through rating scales) and qualitatively (through open ended responses). 
The quantitative information was converted into a frequency distribution for each 
neighbourhood and the qualitative information was summarised to illustrate why people are 
satisfied or dissatisfied with the neighbourhood attributes. The t-test was carried out to 
determine if the respondents’ overall satisfaction with neighbourhood attributes differed 
significantly between the samples. 
Satisfaction with overall aesthetic qualities and form of buildings in the 
neighbourhood 
A large majority (more than 85%) of the respondents from both communities expressed some 
level of satisfaction with overall aesthetic qualities and form of buildings in their 
neighbourhoods (Figure 7.2). Two thirds from the ESD were either satisfied or extremely 
satisfied; among them 40% of residents expressed extreme satisfaction. Half the conventional 
neighbourhood residents were satisfied with the building qualities of their neighbourhood. 
Around a quarter of respondents from both neighbourhoods possessed neutral opinions or were 
mildly satisfied. Overall, residents from both neighbourhoods expressed a similar level of 
satisfaction with aesthetic qualities and forms of the buildings. 
 
Figure 7.2 Satisfaction with overall aesthetic qualities and form of buildings in the neighbourhood 
The Conventional neighbourhood 
The ESD 
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The ESD residents mentioned that environmental considerations in the planning and design of 
buildings were the major characteristics they appreciated about their neighbourhood. The 
majority of the conventional neighbourhood residents considered buildings aesthetically 
attractive, but a few expressed their dissatisfaction as houses lacked of environmental 
responsiveness in design and they were generally oversized for the given lot size. 
Satisfaction with overall accessibility within the neighbourhood 
Overall accessibility within the neighbourhood was overwhelmingly praised by the ESD 
residents, with more than 70% extremely satisfied. In the conventional neighbourhood, around 
60% residents reported being either satisfied or extremely satisfied with internal accessibility. 
Around a third of respondents from the conventional neighbourhood were somewhat 
satisfied/dissatisfied or possessed neutral opinions about internal accessibility in the 
neighbourhood (Figure 7.3). The t-test revealed that overall accessibility score from the ESD  
(M = 6.45, SD = 1.31) was significantly higher than for the conventional neighbourhood         
(M = 5.33, SD = 1.75) (t (67.794) = 3.052, p = 0.003). 
 
 
Figure 7.3 Satisfaction with overall accessibility within the neighbourhood 
 
The majority of the ESD residents expressed their satisfaction with the design of internal streets 
but a few were dissatisfied with the narrow roads for two way traffic. Most of them believed 
that the narrow roads were intentionally designed to reduce the speed of automobiles and to 
The Conventional neighbourhood 
The ESD 
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encourage shared traffic arrangements with slow moving options such as walking and cycling. 
The residents outlined that the alternative paths, such as greenways, were dedicated entirely for 
cycling and walking in the ESD and this gave emphasis to non-automobile options. 
Many conventional neighbourhood residents complained about the internal traffic within their 
neighbourhood. Most expressed their dissatisfaction with heavy traffic conditions during 
weekday morning peak hours. Some acknowledged that the bad traffic conditions were due to 
heavy car dependency. The residents identified the problems of the steep roads in some 
stretches that had discouraged alternative options such as cycling and walking, and contributed 
to noise pollution by automobiles. A few residents were concerned about the limited emergency 
exit options available. Most expressed satisfaction with the walkable tracks which they used for 
regular exercise. 
Satisfaction with overall connection of this neighbourhood to the city 
and nearby shopping centre 
External connection to the city and nearby shopping centres received an overall low level of 
satisfaction (Figure 7.4). Around half of the respondents from both neighbourhoods expressed 
some level of satisfaction with external connections while about a quarter of the residents were 
dissatisfied with them.  
 
Figure 7.4 Satisfaction with overall connection of the neighbourhood to the city & nearby shopping centre 
The Conventional neighbourhood 
The ESD 
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The ESD residents expressed their dissatisfaction with external connections since they had to 
use cars for trips to the city or for shopping. A public transportation service was not available. A 
few residents mentioned that it would not be a practical option to use a bicycle for shopping, but 
they cycled extensively for internal commuting and for exercise. 
The conventional neighbourhood residents also mentioned that they had no access to local shops 
by walking or cycling. They expressed great concerns with the heavy traffic conditions during 
morning peak hours as the neighbourhood was served by only one major road to get to other 
highway or arterial roads. The residents complained about buses since with the low frequency 
they could not rely on them to go to work or for shopping. 
Satisfaction with overall infrastructure and services available in the 
neighbourhood 
Around a third of residents from both neighbourhoods were either satisfied or extremely 
satisfied with the overall infrastructure and services. More than half were somewhat satisfied / 
dissatisfied or held neutral opinions regarding availability and accessibility (Figure 7.5). 
 
Figure 7.5 Satisfaction with overall infrastructure and services available in the neighbourhood 
 
Around half of the respondents from the ESD identified a lack of public transportation as a 
major service they were missing. The residents expressed concern over the heavy dependency 
on automobiles and outlined the necessity of having local shops for practising an 
The Conventional neighbourhood 
The ESD 
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environmentally friendly lifestyle. Other community facilities such as a community hall and the 
swimming pool in the ESD were mostly well-liked. However, some residents complained that 
the community hall was not a comfortable place in either summer or winter. A few had accepted 
that all necessary infrastructure and services would be provided once the neighbourhood was 
fully developed. 
A third of the conventional neighbourhood residents complained about the public transport 
since buses were unreliable and had a low frequency service. A lack of frequent public transport 
options contributed to the heavy peak hour traffic. People acknowledged that public schools 
could not be reached on foot or by bicycle, thus people had to use cars to drop off and pick up 
children. Many people appreciated the local parks and bushland and that made them feel they 
were very close to nature. Some identified a lack of public amenities (such as toilets) near parks 
that made it difficult to go out, especially with young children. 
Overall, residents demanded a reliable public transportation system and local shops in both 
neighbourhoods. 
Satisfaction with overall social relationships with neighbours 
More than two thirds of residents from both neighbourhoods expressed their satisfaction with 
social relationships among neighbours. Only a small number were dissatisfied (Figure 7.6).  
 
Figure 7.6 Satisfaction with overall social relationship with neighbours 
The Conventional neighbourhood 
The ESD 
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The ESD residents praised the social relationships with their neighbours. They believed that the 
community had a common interest in environment sustainability and people were helping each 
other to achieve their common goal. Most respondents were involved in various community 
activities and neighbours were friendly and willing to share produce from their gardens and to 
help each other. Some of the respondents indicated that a few people took a confrontational 
approach in resolving some management issues, which had strained personal relationships but 
the residents were optimistic that the tension would dissipate with time. Apart from Body 
Corporate issues, the ESD residents enjoyed the social relationships with their neighbours. 
Most of the conventional neighbourhood residents mentioned that they interact well with their 
neighbours. Some of them organised parties in the street and local parks, but most would 
socialise informally in front gardens and streets. A very small number of people mentioned that 
they never socialised with their neighbours. Overall, the conventional neighbourhood residents 
were happy with their neighbours. 
Satisfaction with overall upkeep and maintenance of this 
neighbourhood  
Around 90% of the residents from the ESD and 70% residents from the conventional 
neighbourhood were either satisfied or extremely satisfied with the upkeep and maintenance of 
their neighbourhoods (Figure 7.7). However, a t-test confirmed that the ESD residents            
(M = 6.26, SD = 0.907) scored significantly higher than the conventional residents                           
(M = 5.810, SD = 0.908) (t (65) = 2.044, p = 0.045) on this issue. 
The ESD residents were proud of their neighbourhood as they were directly involved in 
managing the estate through the Body Corporate. The residents knew about the arrangements 
made by the Body Corporate. A third party contractor was hired to maintain the common areas, 
and households were responsible for their front yards and greenways. Some residents 
complained about a lack of street lighting as the Community Management Statement (CMS) 
would not allow street lights due to their dark sky policy. A few residents were dissatisfied with 
road signage for new people to navigate the neighbourhood. 
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Figure 7.7 Satisfaction with overall upkeep and maintenance of this neighbourhood 
 
Most of the conventional neighbourhood households expressed satisfaction with the upkeep of 
public spaces and play grounds. However, a few complained about some vandalism of street 
signs, untidy nature strips and neglected parks. The neighbourhood was still maintained by the 
developer, but soon it would be handed over to the Gold Coast City Council. A small number of 
people doubted if the council would maintain the neighbourhood to the same standard as the 
developer. Overall, people were proud of the estate for its upkeep and maintenance. 
Satisfaction with environmental consideration in design and planning 
of the neighbourhood 
Almost the entire (97%) number of ESD residents was either satisfied or extremely satisfied 
with environmental considerations in the design and planning of their neighbourhood. Around 
two thirds of the conventional neighbourhood residents also expressed their satisfaction and the 
remaining third was mildly satisfied / dissatisfied or neutral (Figure 7.8). A t-test revealed that 
the ESD sample (M = 6.67, SD = 0.54) received a significantly higher score than the 
conventional neighbourhood (M = 5.68, SD = 1.19) (t (53.223) = 4.582, p = 0.000) in relation to 
environmental issues. 
The Conventional neighbourhood 
The ESD 
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The majority of residents from the conventional group opposed their neighbourhood’s lack of 
response to contemporary environmental issues. The ESD respondents applauded the 
developer’s effort in ensuring environmental sustainability in planning and design. They 
described the environmental responses of the neighbourhood planning and design such as 
protection of nature, wildlife and natural landforms. Many people expressed a sense of pride at 
using locally harnessed natural resources (water and solar) and natural energies (sun and wind) 
to meet household water and energy demands and to achieve thermal comfort in houses. 
However, some residents found the Architectural and Landscape Code (ALC) over-prescriptive 
and rigid, because it would not allow people to take alternative approaches to achieve 
sustainable outcomes. A few residents had concerns about larger houses in the neighbourhood. 
Overall, people were happy that neighbourhood design considered environment as a major 
design criteria and would evolve more as the village grows to its full capacity.  
 
Figure 7.8 Satisfaction with environmental consideration in design and planning of this neighbourhood 
 
Most of the conventional neighbourhood respondents appreciated the surrounding nature, parks, 
ponds and lakes of their neighbourhood. Many identified the installation of rainwater tanks as 
an environmental feature of new houses. Some residents thought the houses were too big and 
close together which further contributed to over-crowding and noise pollution due to the high 
volume of traffic. Residents had identified heavy traffic and the steep roads at the entrance of 
the estate as being responsible for noise pollution. The conventional neighbourhood residents 
The Conventional neighbourhood 
The ESD 
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were worried about the mining activities at the nearby quarry site which was identified as a 
contributing factor in air pollution and ultimately a potential health risk to people. 
Satisfaction with living in the neighbourhood 
Residents expressed a very high level of satisfaction living in their neighbourhoods. More than 
90% of the ESD residents were either satisfied or extremely satisfied and a lesser majority of 
people (70%) expressed a level of satisfaction amongst the conventional neighbourhood 
residents (Figure 7.9). There was a small number of people dissatisfied with living in the 
conventional neighbourhood. A t-test demonstrated that the ESD sample (M = 6.375, 
SD=0.707) achieved a higher score than the conventional neighbourhood (M = 5.750, 
SD=1.295) (t (66) = 2.425, p = 0.018).  
 
Figure 7.9 Satisfaction with living in this neighbourhood 
The majority of the ESD residents expressed their satisfaction with living in an award winning 
environmental estate, with sustainably designed houses along with like-minded neighbours. 
Most of them highly regarded the social relationships they had with their neighbours, which 
contributed to the development of an ecological community, as did the many common activities 
to keep their community spirit alive. A small number of people were dissatisfied with the 
management aspect at the Body Corporate level. Apart from this issue, the ESD residents highly 
regarded the living atmosphere. 
The Conventional neighbourhood 
The ESD 
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The conventional neighbourhood residents also expressed their sense of happiness living close 
to bushland with many services nearby. Most admired the location as there were picturesque 
views of the Gold Coast from the hill. People described the neighbourhood as very friendly, 
quiet at night and good for relaxing. 
Relationship between Demographic and Housing Attributes with 
Overall Neighbourhood Satisfaction 
The relationships between overall neighbourhood satisfaction, and demographic and housing 
attributes were investigated using Pearson product-moment correlation coefficients. The results 
are shown in Table 7-4. 
The overall neighbourhood satisfaction showed a significant relationship with income and house 
size. People with higher incomes and larger house sizes were less satisfied with the overall 
neighbourhood attributes. However, the relationship was not significant when tested in each 
neighbourhood. Other demographic and housing attributes such as gender, number of 
occupants, length of residency and lot area did not demonstrate a significant relationship with 
overall neighbourhood satisfaction. 
Table 7-4 Correlation coefficients for demographic and housing attributes with overall 
neighbourhood satisfaction  
 
Total Sample 
Population 
The ESD 
The Conventional 
Neighbourhood 
Demographic Variables 
1 Gender (F=0, M=1) -0.066 -0.078 .0470 
2 Number of occupants -.0.176 0.073 -0.185 
3 Length of stay -0.056 0.074 0.201 
4 Income -0.287* -0.341 -0.220 
Housing Attributes 
5 Lot area 0.150 -0.291 -0.216 
6 House size -0.277* -0.014 -0.095 
  *. Correlation is significant at the 0.05 level (2-tailed). 
 
Factor Analysis 
Factor analysis was performed to determine if there were multiple variables within the 
neighbourhood attributes and to eliminate any item(s) that did not contribute to explaining 
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neighbourhood attributes. Principal component analysis with varimax rotation revealed that 
there was more than one dimension in three neighbourhood attributes, i.e. infrastructure and 
services, social relations and neighbourhood qualities and attachment. Cronbach’s alpha and 
mean inter-item correlation were then used to test the reliability of the variables. The 
combination of items that produced an alpha above 0.7 or mean inter-item correlation higher 
than 0.2 (if the scale has fewer than 10 items) were considered to be reliable variables (Briggs & 
Cheek, 1986; Pallant, 2011). Altogether 12 variables emerged from eight neighbourhood 
attributes that contributed towards neighbourhood satisfaction. Tables 7-5 to 7-17 illustrate 
valid items for each variable with corresponding alpha, mean inter-item correlation, Eigen value 
and explained variance. Overall, all the scales achieved a mean inter-item correlation higher 
than 0.3. The items that satisfied reliability were collapsed into a single (mean) score for that 
variable. The variables were: Building quality, External connection, Sociability, Discretion (the 
discreet behaviour of neighbours), Sports and recreation, Transportation, Green areas, Local 
schools and shops, Upkeep, Neighbourhood attachment, Neighbourhood vitality and 
Neighbourhood Liveability. 
Table 7-5 Building Quality 
Items F1 
 The buildings in this neighbourhood are not attractive -.857 
 This neighbourhood is pleasing to the eye (R) .829 
 Buildings are too close together in this neighbourhood .758 
 The size of buildings is oppressive in this neighbourhood .610 
 Different building height options make this neighbourhood good looking -.510 
Alpha .791 
Inter-item correlation .450 
Eigen Value 2.935 
Explained variance (%) 48.92 
 
Table 7-6 External Connection 
Items F1 
 The main shopping centre can be easily reached by cycling or walking from this 
neighbourhood 
-.843 
 This neighbourhood is well connected with important parts of the city .825 
 This neighbourhood is not well connected with other neighbours in the local area (R) .698 
Alpha .699 
Inter-item correlation .432 
Eigen Value 2.79 
Explained variance (%) 16.42 
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Table 7-7 Social Relations 
Items F1 F2 
 In this neighbourhood people tend to be isolated .896  
 In this neighbourhood, it is difficult to make friends with people .892  
 In this neighbourhood, people are not intrusive (R)  -.842 
 I feel watched in this neighbourhood  .834 
   
Alpha 781 588 
Inter-item correlation .642 .425 
Eigen Value 1.61 1.37 
Explained variance (%) 40.4  34.28 
F1 = Sociability; F2 = Discretion 
 
Table 7-8 Infrastructure and Services 
Items F1 F2 F3 F4 
 This neighbourhood is well equipped with sports grounds or facilities 0.729    
 This neighbourhood is not well equipped to host cultural events -0.727    
 In this neighbourhood, green areas are in good condition 0.696    
 Recreational facilities for residents are lacking in this neighbourhood (R) -0.680    
 I can do various sports in this neighbourhood 0.603    
 In this neighbourhood, public transport provides good connections with the rest 
of the city 
 0.886   
 In this neighbourhood, the frequency of public transport is adequate for 
residents' needs 
 0.882   
 It is very hard to live in this neighbourhood without a car (R)  -0.516   
 Green areas or parks in this neighbourhood are at easily accessible distance   0.820  
 There are enough green areas or parks for recreation in this neighbourhood   0.813  
 I do not need to drive to get to an area of green space or park.   0.809  
 Schools can be easily reached on foot or by bicycling in this neighbourhood    0.848 
 There are local shops in the neighbourhood for daily purchases    0.798 
Alpha 0.806 0.774 0.767 0.658 
Inter-item correlation 0.443 0.512 0.561 0.522 
Eigen Value 2.790 2.450 2.370 1.830 
Explained variance (%) 16.42 14.42 13.94 10.800 
F1 = Sports & Recreation; F2 = Transportation; F3 = Green areas and F4 = Local schools and shops 
 
Table 7-9 Upkeep 
Items F1 
 Streets are regularly cleaned / maintained in this neighbourhood 902 
 Road signs are well kept in this neighbourhood .845 
 Residents show care for their neighbourhood  .830 
Alpha .825 
Inter-item correlation .616 
Eigen Value 2.230 
Explained variance (%) 74.470 
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Table 7-10 Neighbourhood qualities and attachment 
Items F1 F2 F3 
 I feel part of this neighbourhood 0.923   
 This is the ideal neighbourhood for me 0.918   
 It would be very hard for me to leave this neighbourhood 0.911   
 This neighbourhood is full of positive activity 0.771   
 I do not feel integrated in this neighbourhood (R) -0.717   
 This neighbourhood is still liveable if compared with the chaos of other areas  0.912  
 There is a calm atmosphere in this neighbourhood  0.803  
 I do not feel secure in this neighbourhood   0.740 
 Every day there is something interesting in this neighbourhood (R)   -0.610 
 Living in this neighbourhood is quite distressing   0.579 
 This is just a dormitory neighbourhood where people return after work or study   0.566 
Alpha 0.899 0.750 0.633 
Inter-item correlation 0.675 0.647 0.301 
Eigen Value 4.270 1.760 1.740 
Explained variance (%) 32.850 13.570 13.380 
F1 = Neighbourhood attachment, F2 = Neighbourhood Liveability, F3 = Neighbourhood vitality 
 
Contribution of Variables to Overall Neighbourhood Satisfaction 
Factor analysis revealed 12 variables that contributed towards neighbourhood satisfaction. 
Multiple regression analysis was used to understand how different components predict the 
overall neighbourhood satisfaction for the ESD and for the conventional housing sample. 
The correlation between overall neighbourhood satisfaction and 12 variables derived from the 
factor analysis was checked for both neighbourhoods (Table 7-11). The preferred correlation 
value between the dependent variable and independent variables for multiple regression is above 
0.3, and below 0.7 among independent variables (Pallant, 2011). Tabachnick and Fidell (1989) 
suggest that at least five cases are required for each independent variable to compute multiple 
regression analysis. However, previous research has used fewer than three cases for each of the 
independent variables (Potter, Chicoine & Speicher, 2001). In the conventional neighbourhood 
sample, nine independent variables achieved correlation coefficients above 0.3. Since 40 cases 
were from the conventional neighbourhood, only 8 independent variables were selected for the 
model as suggested by Tabachnick and Fidell (1989) to maintain at least five cases per 
independent variable. Thus, for this study, the correlation coefficient of 0.4 between dependent 
and independent variables was considered as a cut off threshold for independent variables to be 
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included in the multiple regression analysis. Table 7-11 illustrates that six independent 
variables: Transportation, Green areas, Sociability, Discretion, Neighbourhood vitality and 
Neighbourhood liveability – from the ESD did not achieve the correlation coefficient of 0.4 and 
statistical significance level (>0.05). Thus they were not included in further analysis. In the 
conventional neighbourhood, three independent variables – Sports and recreational facilities, 
Green areas, Schools and shops, and Upkeep – were dropped, because they failed to achieve the 
required correlation coefficient (>0.4) for multiple regression analysis. All retained independent 
variables confirmed inter-item correlations of less than 0.7. 
Table 7-11 Correlation coefficients between overall neighbourhood satisfaction (dependent 
variable) and variables (independent variables)  
Independent variables 
Overall neighbourhood satisfaction 
(Dependent variable) 
The ESD The conventional neighbourhood 
Building quality -.510** -.625** 
External connection .599** .685** 
Sports and recreational facilities .414* 0.279 
Transportation 0.298 .408** 
Green areas 0.227 0.047 
Schools and shops .425* .335* 
Sociability -0.291 -.442** 
Discretion -0.321 -.594** 
Upkeep .470** 0.251 
Neighbourhood attachment .452** .490** 
Neighbourhood vitality -0.287 -.560** 
Neighbourhood liveability 0.120 .463** 
**. Correlation is significant at the 0.01 level (2-tailed). 
 *. Correlation is significant at the 0.05 level (2-tailed). 
 
Multiple regression analysis 
Entry method multiple linear regressions were performed independently for the ESD and 
conventional neighbourhood samples. There was a significant difference between these two 
groups in considering the importance of various variables for neighbourhood satisfaction 
(Tables 7-12 & 7-13). 
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 The regression analysis showed that Neighbourhood attachment ( = 0.421), Sports and 
recreational facilities ( = 0.366), Schools and shops ( = 0.305), External connection 
( = 0.275) and Upkeep ( = 0.273) were significant in determining overall neighbourhood 
satisfaction in the ESD. The Building quality did not make a significant contribution to the 
model. The regression table (Table 7-12) indicates that Neighbourhood attachment explains 
14% of the variance in Overall neighbourhood satisfaction followed by Sports and recreation 
facilities, which explain 10%, Schools and shops 5.5%, Upkeep 6% and External connections 
4%. 
 
In the ESD, the regression analysis revealed that External connection ( = 0.407) and Discretion 
( = -0.304) achieved statistically significant coefficients. The remaining six variables did not 
make a significant contribution to the model. External connection explains 9% of the variance in 
Overall neighbourhood satisfaction followed by Discretion which explains 4%. 
Table 7-12 Multiple linear regression for the ESD sample 
Independent 
variables 
Standardised 
Coefficients 
Sig.a 
Correlations Collinearity Statistics 
Beta 
Zero-
order 
Partial Part Tolerance VIF 
Neighbourhood 
attachment 
.421 .000 .452 .631 .378 .808 1.238 
Sports and 
recreational facilities 
.366 .000 .414 .602 .350 .919 1.089 
Schools and shops .305 .012 .425 .452 .236 .598 1.673 
External connection .275 .029 .599 .400 .203 .544 1.837 
Upkeep .273 .009 .470 .471 .248 .824 1.214 
Dependent variable: Overall neighbourhood satisfaction 
a. Two tailed test; Adjusted R
2
 = 0.738 
Table 7-13 Multiple linear regression for the conventional neighbourhood sample 
Independent 
variables 
Standardised 
Coefficients 
Sig.a 
Correlations Collinearity Statistics 
Beta 
Zero-
order 
Partial Part Tolerance VIF 
External connection .407 .001 .685 .563 .304 .560 1.785 
Discretion -.304 .013 -.594 -.433 -.215 .501 1.994 
Dependent variable: Overall neighbourhood satisfaction 
a. Two tailed test; Adjusted R
2
 = 0.740 
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Significance of Neighbourhood Variables & Perceived Satisfaction 
Multiple regression analysis indicated a few significant neighbourhood variables in predicting 
overall neighbourhood satisfaction. Perceived satisfaction associated with the neighbourhood 
variables are important in understanding how well important needs are met in the 
neighbourhood. To promote Quality of Life (QoL), it is vital to meet the needs of people 
(Perlaviciute & Steg, 2012). The ESD and conventional neighbourhood residents prioritised 
different variables in predicting overall neighbourhood satisfaction and their corresponding 
satisfaction with those variables are reported in this section. 
The ESD 
Neighbourhood attachment received the highest loading in the ESD. More than 90% of 
residents reported satisfaction with neighbourhood attachment (Figure 7.10). Only a small 
number of people were dissatisfied with it. 
 
Figure 7.10 Level of satisfaction with neighbourhood attachment in the ESD 
 
The ESD residents identified sports and recreational facilities as the second most important 
variable contributing to overall neighbourhood satisfaction. Around half of the respondents 
were either satisfied or extremely satisfied with such elements. About a quarter of the 
respondents were somewhat satisfied and the remaining quarter responded neutrally - neither 
satisfied nor dissatisfied (Figure 7.11). 
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Figure 7.11 Level of satisfaction with sports and recreational facilities available in the ESD 
The third most important variable was availability and access to schools and shops. More than 
half of the ESD respondents were dissatisfied with this aspect. Only 13% of the respondents 
were either satisfied or extremely satisfied (Figure 7.12). These results should prompt local 
policy planners or developers to consider local shopping facilities and schools within easy reach 
of a residential precinct. 
 
Figure 7.12 Level of satisfaction with access to schools and shops in the ESD 
The fourth most important variable was the external connection to the nearby city and shopping 
centres. More than half of the ESD respondents reported dissatisfaction with the arrangements 
(Figure 7.13). The neighbourhood at this stage was linked with multiple road networks and was 
within easy reach of a nearby city and shopping centre by private automobile; however people 
were not satisfied with the heavy car dependency while living in an ecological intentional 
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community. Availability of a reliable and efficient public transportation system would make a 
difference to the neighbourhood satisfaction. 
 
Figure 7.13 Level of satisfaction with external connection in the ESD 
The fifth most significant variable was upkeep of the neighbourhood. More than 90% of the 
ESD residents were satisfied with this aspect without a single dissatisfied respondent (Figure 
7.14). This level of response is rare in surveys of almost any kind – especially given such a high 
participation in the survey (75% of total residents in the ESD). 
 
Figure 7.14 Level of satisfaction with neighbourhood upkeep in the ESD 
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The conventional neighbourhood 
External connection to the nearby city and shopping centre achieved the highest loading in 
overall neighbourhood satisfaction in the conventional neighbourhood. Around half of the 
respondents reported some level of dissatisfaction with the external arrangements. A small 
number of residents was satisfied, whereas about a third of respondents reported a low level of 
satisfaction (somewhat satisfied) (Figure 7.15). 
 
 
 
 
 
 
 
 
 
 
Figure 7.15 Level of satisfaction with external connection in the conventional neighbourhood 
Discretion was the second important variables which contributed towards overall 
neighbourhood satisfaction in the conventional neighbourhood. More than three-quarter 
respondents were satisfied with the discreet behaviour of fellow neighbours. Only a small 
number of respondents were dissatisfied (Figure 7.16). 
 
Figure 7.16 Level of satisfaction with discretion in the conventional neighbourhood 
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Summary 
This chapter presented the analysis of perceived neighbourhood satisfaction and compared the 
results between the ESD and conventional neighbourhoods. The first research question was 
examined by combining eight neighbourhood attributes which captured a summative response 
related to Building quality, Internal functionality, External connection, Infrastructure and 
services, Social relations, Environmental consideration, Upkeep, and Neighbourhood qualities 
and attachment. More than 80% of respondents expressed satisfaction with overall 
neighbourhood quality and less than 10% were dissatisfied with it. However, overall 
neighbourhood satisfaction was reported as higher (M = 5.95, SD = 0.62) in the ESD compared 
with the conventional neighbourhood (M = 5.44, SD = 0.96). Around three-quarter of 
respondents from the ESD reported a high level of overall neighbourhood satisfaction, whereas 
less than half of the conventional neighbourhood residents achieved such a high score. 
The ESD residents reported a high level of satisfaction with aesthetic qualities and the form of 
buildings, internal accessibility, social relationships with neighbours, upkeep and maintenance, 
environmental considerations in design and planning, and liveability aspects of the 
neighbourhood. However, there were a few items with which they were less satisfied, such as 
the external connection to the city, and available infrastructure and services. The t-test revealed 
a significant difference in four neighbourhood attributes between the ESD and conventional 
neighbourhoods: internal accessibility, upkeep and maintenance, environmental considerations 
in design and planning, and neighbourhood liveability aspects. In all cases the ESD had higher 
scores than the conventional neighbourhood. 
The second research question explored the relationship between demographics and housing 
attributes with overall neighbourhood satisfaction. The Pearson product moment correlation was 
calculated between the overall neighbourhood satisfaction, and four demographic variables 
(gender, number of occupants, length of residency and income) and two housing attributes (lot 
area and house size). Income and house size had a significant relationship with overall 
neighbourhood satisfaction. People with a higher income and with larger houses had overall low 
level of neighbourhood satisfaction. Demographic variables and housing attributes did not show 
a significant relationship at an individual neighbourhood level. 
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The third research question was aimed at identifying the most important variables that 
contributed significantly to overall neighbourhood satisfaction. Altogether 12 variables of 
neighbourhood satisfaction emergent from factor analyses were further considered as 
independent variables for multiple regression analysis to predict significant variables for overall 
neighbourhood satisfaction. Multiple regression analysis revealed that the most important 
predictors of neighbourhood satisfaction were different for both neighbourhoods. Five variables 
(neighbourhood attachment, sports and recreational facilities, schools and shops, external 
connection and upkeep) were significant in predicting overall neighbourhood satisfaction in the 
ESD. In addition, perceived satisfaction with significant predictors was evaluated to understand 
the extent of their alignment. More than 90% of the ESD residents were satisfied with 
neighbourhood attachment and upkeep. Around 75% were satisfied with the availability and 
access to sports and recreational facilities. Availability and access to schools and shops, and the 
external connection to nearby city and shopping centre received low levels of satisfaction with 
more than half of the respondents dissatisfied with these neighbourhood aspects. 
In the conventional neighbourhood, two neighbourhood variables (external connection and 
discretion) were significant in predicting overall neighbourhood satisfaction. Around half the 
respondents were dissatisfied with the external connection to the nearby city and shopping 
centres. However, more than 75% were satisfied with discreet social relationships. 
This chapter highlights that the ESD residents reported a high level of satisfaction with the 
neighbourhood variables (neighbourhood attachment, upkeep, and sports and recreational 
facilities) which they considered important for the overall neighbourhood satisfaction. However, 
other important variables (external connections, and schools and shops) need further attention to 
increase overall neighbourhood satisfaction. Provision of a reliable public transportation system 
that connects to the nearby city and shopping facilities, easy access to local schools and 
availability of local shops within walking and cycling distance could further increase 
satisfaction in the ESD.  
In the conventional neighbourhood, although, more than 75% of residents were satisfied with 
the overall neighbourhood, respondents reported a low level satisfaction with the important 
neighbourhood variable i.e. external connection. Improvements in the external connection with 
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the nearby city and shopping centre would help to increase the level of overall satisfaction in the 
conventional neighbourhood. 
The final chapter (Chapter 8) will present discussion of the results by combining neighbourhood 
environmental quality (Chapter 5), environmental attitudes of residents (Chapter 6) and 
perceived neighbourhood satisfaction (this chapter) to explore the inter-relationship between the 
physical environment and satisfaction associated with it. This final chapter also presents major 
findings of the study and its contribution of knowledge.  
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CHAPTER 8: 
DISCUSSION AND CONCLUSION 
Introduction 
The contribution to knowledge in this study is the development of an evaluation framework to 
assess sustainability at a neighbourhood level by incorporating measurable aspects of the natural 
and built environment, and human well-being. The study emphasises measuring aspects of 
human satisfaction in sustainable development along with the environmental quality of a place. 
An environmental Quality of Life (QoLe) model was proposed which integrated attributes of the 
environment, characteristics of people and perceived satisfaction with environmental attributes. 
The model was tested in a sustainable neighbourhood and a conventional neighbourhood 
located at semi-urban setting in south-east Queensland, Australia in 2011. 
The chapter outline is presented in Figure 8.1. The study explores the issues of sustainable 
development in a built environment and argues that the sustainable neighbourhood is a building 
block at local level. A comparative research framework is used to measure progress towards 
sustainable development at neighbourhood scale. A quasi-control neighbourhood (the 
conventional neighbourhood) from a nearby housing estate is selected to compare the 
environmental quality, personal characteristics and perceived neighbourhood satisfaction with 
the ecologically sustainable development (ESD). Limitations of the study are also identified and 
acknowledged. The results of individual items of the QoLe model: environmental quality, 
environmental attitudes and perceived neighbourhood satisfaction are summarised, and then the 
relationship between them explored to answer the last research question. The chapter discusses 
the major findings of the study and validates the QoLe model using the data obtained from the 
two neighbourhoods. It highlights the contribution to knowledge in the field of study. The thesis 
concludes with identifying some future research avenues. 
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Figure 8.1 The chapter framework 
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Sustainable Development, Built Environment and Sustainable 
Neighbourhood 
Development is primarily aimed at satisfying human needs and contributing to human 
well-being. Sustainable development is no exception. Moreover, it takes a holistic approach by 
considering the environmental, social and economic dimensions in determining human needs 
and fulfilling them within environmental limits, social context and economic constraints. 
This study revisited the issues of sustainable development which included exploring different 
ways of defining it. It was found that a sectoral approach in sustainable development often 
marginalised one aspect over others (Giddings, Hopwood & O'Brien, 2002; Roseland, 2005) . 
For example, economists give priority to economic growth over environmental and social issues 
(Pezzey, 1989) and argue that economic growth can be used as a metric for overall human 
well-being (Norton, 2003). It is now acknowledged, at least in advanced economies, that 
excessive industrialisation for economic growth is not a way forward for sustainable 
development (Mawhinney, 2002; Stiglitz, Sen & Fitoussi, 2009; Victor, 2010) and also for 
human well-being (Easterlin, 1995). Although, human well-being or the QoL aspect has been 
included in defining sustainable development (Australian Government, 1992; Brundtland, 
1987), human dimensions are rarely included in sustainable development models. It is argued 
that behavioural aspects of people are equally important for sustainable development along with 
technological measures (Moser, 2009; Trainer, 2010). This argument has implications in 
relation to the built environment. As a consequence, the issues of a built environment in the 
context of sustainable development are examined in this study. 
Although the built environment occupies a small portion of available land, it consumes a 
significant amount of resources and also produces a considerable amount of waste (United 
Nations Environment Programme, 2007). The built environment is most often blamed for 
altering the natural environment and contributing to climate change activities through 
population concentration, unprecedented resource consumption and waste generation. As an 
alternative to the conventional development approach, a sustainable built environment 
complements local ecology in planning and design, and contributes to both environmental and 
human well-being (Barton, 2009; Roseland, 2012). 
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A sustainable built environment at a local level is advocated through creating sustainable 
neighbourhood or community (Barton, 2000) by not only ensuring planning, design and 
management aspects of the neighbourhood, but also by emphasising environmental knowledge 
and attitudes of people. Additionally, researchers argued that people with pro-environmental 
attitudes understand the limitations of the environment and develop congruent 
people-environment relationships to fulfil their needs (Moser, 2009; Moser & Uzzell, 2003). It 
is necessary to adopt a suitable tool to measure the progress of sustainable development at 
different geographic scales.  
Further, this study reviewed various approaches to measure sustainable development at different 
scales. At a higher level, such as national or regional level, objective attributes related to the 
environment, social services and economic progress are used for measuring progress through 
development initiatives. At a local level, sustainable development projects are most often aimed 
at fulfilling human needs and further contributing towards human well-being and improved 
QoL. Current metrics of sustainable development rarely include personal attributes that 
contribute to human well-being. The QoL approach can include a wide range of issues related to 
human well-being, however, the conventional model of QoL only measures existential factors 
and does not include environmental factors. This study therefore proposed a model for 
environmental QoL (QoLe) which included: environmental attributes, personal characteristics 
including the environmental attitudes of people and perceived residential satisfaction in an 
integrated way to assess sustainable development at a local level. 
Research Design and Limitations of the Study 
This study adopted a comparative research framework to test the QoLe model in an 
ecologically-intentional neighbourhood and a conventional neighbourhood. The comparison 
between a sustainably designed neighbourhood and mainstream development project 
highlighted the difference in environmental response, available infrastructure and services, 
social relationships, economic integration and perceived neighbourhood satisfaction along with 
the environmental attitudes of people. Multiple instruments were used to collect the data. Field 
observation and secondary sources such as Architectural and Landscape Code, Community 
Management Statement and aerial photographs were used to analyse the objective 
environmental quality of the neighbourhoods. A self-reported questionnaire was used to collect 
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demographic and subjective data on perceived neighbourhood satisfaction. In total, 75 (35 from 
the ESD and 40 from the conventional neighbourhood) households completed the survey. In the 
ESD, more than 75% of the total population responded to the survey; whereas, only less than 
10% of the population from the conventional neighbourhood participated in the survey. The 
survey component of the study was approved by the Human Research Ethics Committee of the 
University of Sydney.  
Some limitations of the study have been identified and duly acknowledged. The research 
collected data from semi-urban neighbourhoods in south-east Queensland, Australia, therefore 
the results are specific to those particular neighbourhoods. Each sustainable neighbourhood is 
unique in its planning and design; and is targeted for a specific group of people living within a 
particular climate and context. The ESD was marketed on the basis of being an ecologically-
intentional community in Australia (Landmatters, 2009) and demonstrated uniqueness in many 
aspects of the neighbourhood planning, design and management.  
The study did not attempt to control any of the variables in the research settings, therefore the 
conventional neighbourhood was a quasi-control control neighbourhood. It had been selected 
based on its similar demographic characteristics to the ESD and non-ecological, contemporary 
development in the same regional context.  
Neighbourhood satisfaction is a manifestation of many neighbourhood features. Hur and 
Morrow-Jones (2008) found that some communities considered the physical features of the 
neighbourhood to determine residential satisfaction, others focus on social aspects and for some 
both physical and social aspects were considered for residential satisfaction. This research 
confirmed the third option which combines both physical and social aspects for residential 
satisfaction in the ESD, whereas the conventional neighbourhood focused more on physical 
aspects and less on the social aspects. Additional data from other sustainable neighbourhoods 
are required to confirm whether sustainable neighbourhood residents prefer both social and 
physical aspects of their neighbourhood for residential satisfaction. However, a higher Quality 
of Life (QoL) and well-being require higher order social needs, self-esteem and self-
actualisation (Maslow, 1943; Max-Neef, Elizalde & Hopenhayn, 1992; Ryan & Deci, 2000).  
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The sample size of this study is small for advanced statistical analysis (Pallant, 2011), therefore 
analysis was primarily descriptive which limits the capacity to generalisation of findings, even 
though more than 75% of the ESD residents participated in the survey.  
All the residents from the study neighbourhood were homeowners, which necessitated a 
matching sample from the conventional neighbourhood. Previous research found an increased 
level of residential satisfaction in owner occupied housing (Bonaiuto, Aiello, Perugini, Bonnes 
& Ercolani, 1999). The overall residential satisfaction of the conventional neighbourhood might 
differ, if a balanced sample of both homeowners and tenants were considered. 
Various instruments are available for measuring environmental attitudes of people and to 
investigate residential satisfaction at a neighbourhood level. The appropriateness of particular 
instruments used in this research is discussed in Chapter 4; however the results may vary with 
other instruments.  
Performance measurement of environmental qualities was beyond the scope of this research. 
Performance measures would have helped in benchmarking and quantifying energy and water 
usage for specific purposes and could also be compared among neighbourhoods.  
The Results 
The research investigated three major aspects of the QoLe in the ESD and the conventional 
neighbourhood which are objective environmental quality of neighbourhoods, personal 
characteristics of people and perceived neighbourhood satisfaction.  
Objective environmental quality of neighbourhoods 
The sustainable neighbourhood evaluation tool – Precinct Planning Design Standards (PPDS), 
and a checklist of sustainable neighbourhood attributes were used to examine the objective 
environmental quality of neighbourhoods. The planning and design attributes of the ESD 
incorporated principles of ecological sustainable design from the early stage of the development 
which also helped to facilitate social relationships among residents and provided infrastructure 
and services that promoted economic activities within the neighbourhood. Overall, the 
neighbourhood exhibited high levels of commitment to the indicators of the PPDS (Hyde, et al., 
2007).  The ESD confirmed 75% (32 out of 48) of the PPDS indicator measures, 15% of the 
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measures could not be verified due to the lack of performance data and remaining 10% were not 
available (Appendix 5). It satisfied all the sustainable community checklist items, except 
provision for public transportation and availability of a neighbourhood school (Appendix 6). 
However, the master plan of the ESD had made provision for those facilities.  
The conventional neighbourhood confirmed none of the PPDS indicator measures and a few 
items from the sustainable community checklist such as the provision of public transportation 
and state of art telecommunication system. The neighbourhood planning and design lacked 
ecological integration.  
Personal characteristics of people  
Demographic variables and environmental attitude of people were examined through a 
self-reported questionnaire. This study did not find a statistically significant difference in 
demographic attributes of people between two neighbourhoods. However, the environmental 
attitudes of people vary significantly. The environmental attitudes inventory (Milfont & Duckitt, 
2010) measured a two dimensional – Preservation and Utilisation environmental attitude of 
people. The results revealed that two-thirds of the ESD residents displayed pro-Preservation 
attitudes and less than 10% had pro-Utilisation attitudes, whereas more than half of the 
conventional neighbourhood respondents held pro-Utilisation attitude and less than 10% had a 
pro-Preservation attitude. It infers that the ESD has attracted environmentally aware residents.   
Perceived neighbourhood satisfaction 
A modified Perceived Residential Environmental Quality (PREQ) and Neighbourhood 
Attachment (NA) questionnaire (Fornara, Bonaiuto & Bonnes, 2010) measured perceived 
neighbourhood satisfaction in the ESD and the conventional neighbourhood. Overall, more than 
80% of respondents were satisfied and less than 10% were dissatisfied with the neighbourhood 
environmental quality. The research found a significant variation in the overall neighbourhood 
satisfaction score for each neighbourhood. Three-quarters of the ESD respondents reported a 
high level of overall neighbourhood satisfaction and less than half of the conventional 
neighbourhood respondents achieved such a high score. The study found that demographic 
variables and overall neighbourhood satisfaction did not show a significant relationship at an 
individual neighbourhood level.  
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In total, 12 variables of neighbourhood satisfaction derived from factor analyses which were 
further considered as independent variables for multiple regression analysis to predict the most 
important predictors of neighbourhood satisfaction. The important predictors were not the same 
for both neighbourhoods. The ESD residents valued neighbourhood attachment, and sports and 
recreational facilities as top priorities. Other variables such as green areas, sociability, 
neighbourhood liveability and vitality did not achieve significance in contributing to overall 
neighbourhood satisfaction; however, residents expressed a high level of satisfaction with them.  
External connection to the city and shopping centres received a high priority in the conventional 
neighbourhood. The neighbourhood was located about 10-15 minutes driving distance from a 
major shopping centre, a high quality beach, and an international airport. But most importantly, 
the residents must drive to access those facilities.  
Relationship between Environment, Attitude and Satisfaction 
The findings from the individual components of the model have been presented in the previous 
section. The final research question explores the inter-relationship between environmental 
attributes of a neighbourhood, environmental attitudes of people and neighbourhood 
satisfaction.  
 How does the environmental quality of a neighbourhood, perceived neighbourhood 
satisfaction and environmental attitudes of people relate to each other?  
In a neighbourhood, people-environment relationships infer perceived satisfaction associated 
with living environments (Stokols, 1990) and are further dependent on personal characteristics, 
which form standards of comparison (Marans & Rodgers, 1975). The results presented in the 
previous section demonstrated an alignment between the environmental quality of the place and 
perceived neighbourhood satisfaction in the ESD. The neighbourhood has environmental, social 
and economic aspects of sustainability with which people expressed high levels of satisfaction. 
The most important predictor of overall neighbourhood satisfaction was ‘neighbourhood 
attachment’ and the residents expressed the highest level of satisfaction, i.e. 90% of the 
respondents were satisfied or extremely satisfied. 
The majority of ESD residents (23 households, 66%) had pro-Preservation attitudes, i.e. high 
Preservation and low Utilisation attitudes. Amongst the residents, more than two-thirds 
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expressed a high level of overall neighbourhood satisfaction, neighbourhood attachment, sports 
and recreational facilities and the upkeep of the neighbourhood. Around half of the residents 
with pro-Preservation attitudes had low levels of satisfaction with external connections and 
more than two-thirds had a low level of satisfaction with the availability of and access to 
schools and shops. 
The relationships between the environmental quality of the neighbourhood, the environmental 
attitudes of people and the perceived neighbourhood satisfaction in the conventional 
neighbourhood were not consistent. The planning and design of the conventional 
neighbourhood was based on automobile dependency, lacked environmental commitment and 
limited social relationships. The majority of respondents (22 households, 55%) had pro-
Utilisation attitudes, i.e. low Preservation and high Utilisation attitudes. More than half of the 
residents with pro-Utilisation attitudes had a high level of overall neighbourhood satisfaction, as 
well as with building quality, external connections, green areas, school and shops, sociability, 
discretion, upkeep and liveability aspects of the neighbourhood.  
Major Findings 
The new model, environmental QoL (QoLe), can establish the relationship between objective 
environmental quality of neighbourhood and perceived satisfaction associated with it. This 
study has considered demographic variables and environmental attitudes of people as 
moderating factors to further explain alignment or misalignment between the objective 
environmental quality and subjective evaluation of the environment.  
By combining individual components of QoLe as discussed in previous sections, this research 
establishes the importance of people-environment relationships. Congruent people-environment 
relationships can contribute to both environmental and human well-being, whereas incongruent 
relationships demonstrate a mismatch between environmental quality, personal characteristics 
and perceived neighbourhood satisfaction.  
People-environment relationships 
People-environment relationships are instrumental in understanding the states of Quality of life 
(Moser, 2009). Table 8-1 illustrates the relationship between people’s perceptions about the 
environment and the environmental quality of a place in defining various states of QoL. The 
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table infers that living in a sustainable built environment accompanied with high levels of 
perceived neighbourhood satisfaction can ensure both environmental and human well-being. 
Other combinations of perceived satisfaction and environmental quality of neighbourhoods 
suggest incongruent relationships and moves away from the state of well-being. 
Table 8-1 States of Quality of Life (Modified from Zapf, 1984 cited in Noll, 2000 part 1) 
Objective environmental quality 
(Environment) 
Perceived neighbourhood satisfaction 
(People) 
High level  
of satisfaction 
Low level 
of satisfaction 
Comply with environment, social and economic 
sustainability 
Well-being Dissonance 
Do not comply with environment, social and 
economic sustainability 
Adaptation Deprivation 
 
The results from the ESD demonstrate that sustainable features are incorporated into the built 
environment and residents are highly satisfied with overall neighbourhood qualities, therefore 
indicating both environmental and human well-being. This framework can be applied to each 
environmental attribute to understand the extent to which it contributes towards environmental 
and human well-being. In the ESD, the majority of environmental attributes were supported by 
a high level of satisfaction which would contribute to well-being. However, unavailability of 
public transportation and lack of some essential infrastructure and services were reported with 
low levels of satisfaction. According to Zapf (1984), such a situation infers a state of 
‘deprivation’. 
A congruent people-environment relationship means that both people and the environment 
complement each other in relation to their well-being. According to authors such as 
Wanden-Hannay (2005), if people hold pro-environmental attitudes, they are most likely to be 
involved in environmental preservation / conservation activities, and are presumably satisfied 
with such actions  as well as the availability of sustainable features. 
An incongruent people-environment relationship is due to a misalignment between personal 
preferences and environmental attributes. This incongruence may occur if people do not hold 
pro-environmental attitudes, but they live in sustainable housing. Similarly, people who exhibit 
pro-environment attitudes, but who live in conventional housing may also have incongruent 
Chapter 8 |  Discussion and Conclusion  
Exploring the environmental quality of life for the sustainable neighbourhood planning 8-11 
people-environment relationships as the infrastructure and services in such housing do not allow 
for the practice of environmentally friendly behaviour. 
This study highlights the importance of personal attitudes towards the environment to 
understand people-environment relationships. Past research that highlighted the role of 
environmental attitudes in environmental behaviour, include Jackson (2005) who suggests that 
pro-environmental behaviours are motivated by various value orientations such as self-interest, 
altruism and biospheric values. However, Bonnes and Carrus (2004) argue that people with 
ecocentric attitudes are more likely to behave coherently with the pro-environmental attitudes 
compared to people with anthropocentric attitudes.  
The physical development of the ESD provided or planned for, the basic needs and services to 
promote a sustainable lifestyle by encouraging residents to install rainwater tanks, grey water 
recycling systems, local solid waste recycling facilities and to design energy efficient houses. 
The planning of the neighbourhood also encourages social interaction among residents. These 
features may help the residents with pro-environmental attitudes to develop congruent people-
environment relationships. If people do not hold pro-environmental attitudes then the same 
environmental features may not yield the same level of satisfaction as a result of incongruence. 
Validating of the QoLe model 
The proposed QoLe model is further annotated with results obtained from the ESD and the 
conventional neighbourhood (Figures 8.2 & 8.3) and people-environment relationships are 
further highlighted. 
In the study neighbourhood, residents’ pro-Preservation attitudes align with their perceived 
satisfaction with the sustainable environmental quality of the neighbourhood that includes 
preservation / conservation of the natural environment and habitat, resource 
conservation / efficiency and engaging in community activities (Figures 8.2). Residents 
expressed dissatisfaction or were concerned about the unavailability of local level infrastructure 
and services for sustainable living. Except from a local café, other facilities such as local 
schools and shops were delineated in the master plan but were not operating in the 
neighbourhood at the time of this study. The majority of the residents were dissatisfied with the 
neighbourhood’s external connection, as no public transportation facility was available within 
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the neighbourhood. This forced people to rely on private vehicles for any trip they made outside 
the neighbourhood. Similarly, satisfaction with infrastructure and services in the neighbourhood 
was relatively low as only a few services were available within the neighbourhood or at 
walking / cycling distance from the neighbourhood.  
 
Figure 8.2 Environmental Quality of Life (QoLe) in the ESD (Upadhyay, 2013) 
 
The relationships between the environmental quality of the neighbourhood, the environmental 
attitudes of people and perceived neighbourhood satisfaction in the conventional neighbourhood 
were not aligned to achieve environmental and human well-being (Figure 8.3). The planning 
and design of the conventional neighbourhood was found to be motivated by functional aspects, 
Other existential 
factors assumed 
constant 
Environmental and human well-being 
High level of environmental commitment, 
social and economic integration through 
planning and design of the neighbourhood 
were highly regarded by the residents 
who also hold pro-Preservation attitude. 
Environmental Quality of Life (QoLe) 
Residents were satisfied with 
environmental attributes of the 
neighbourhood; however expressed 
concern about automobile dependency 
and access to local level services. They 
displayed a consistent relationship 
between environmental attitudes and 
satisfaction with the environmental quality 
of neighbourhood. 
 The ESD confirmed 
ecologically-intentional 
development through its 
planning, design and 
management of 
community. 
Objective environmental quality 
 Two-thirds of 
residents had 
pro-Preservation 
attitudes towards the 
environment and 
only 6% had pro-
Utilisation attitudes. 
Personal characteristics 
(moderating variables) 
 
About 75% of residents had 
high overall neighbourhood 
satisfaction scores. 
Neighbourhood attachment 
was the highest loading in 
predicting overall 
neighbourhood satisfaction. 
Subjective evaluation of the 
environment 
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it lacked environmental commitment and was designed to minimise social contact. The majority 
of residents had a pro-Utilisation attitude towards the environment and more than half reported 
a low level of satisfaction with the residential environmental quality. More than half of the 
respondents expressed dissatisfaction with the ‘external connection’ and this is important 
because it had the highest loading in predicting overall neighbourhood satisfaction. 
 
 
 
 
 
Figure 8.3 Environmental Quality of Life (QoLe) in the conventional neighbourhood (Upadhyay, 2013) 
Well-being in a sustainable neighbourhood 
Human needs are wide ranging; however basic material needs such as food, shelter and work are 
fundamental to all other needs. Maslow’s (1943) five essential human needs: physiological, 
safety, love/belonging, esteem and self-actualisation; and Max-Neef et al.’s (1992) nine 
Other existential 
factors assumed 
constant 
Environmental and human well-being 
Low level of neighbourhood 
satisfaction, lack of sustainable 
neighbourhood attributes combined 
with pro-Utilisation attitude of residents 
demonstrates incongruent people-
environment relationships which neither 
support environmental nor human well-
being. 
Environmental Quality of Life (QoLe) 
The misalignment between the 
environmental quality of the 
neighbourhood and perceived 
neighbourhood satisfaction do not 
promote QoLe to the residents. 
 
The objective 
environmental quality of 
the conventional 
neighbourhood was 
designed to meet 
functional requirement 
and lacked appropriate 
response to the 
environment and social 
need of residents. 
Objective environmental quality 
 
More than half of the 
residents had 
pro-Utilisation attitudes 
towards the 
environment and only 
about a tenth had 
pro-Preservation 
attitudes. 
Personal characteristics 
(moderating variables) 
 
 
More than half of residents 
had low overall 
neighbourhood satisfaction 
scores. External 
connection had the highest 
loading in predicting 
overall neighbourhood 
satisfaction, and more 
than half of residents 
dissatisfied with it. 
Subjective evaluation of the 
environment 
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different needs for human well-being: subsistence, protection, affection, understanding, 
participation, idleness, creation, identity and freedom have a common ground at the lower order 
needs. Maslow and Max-Neef argue that the first need – physiological and subsistence – are 
strongly linked with material resources and other higher order needs can be met with 
social / institutional arrangements and are less dependent on material consumption. 
Further, Max-Neef (2010) advocates for a simple metric which uses human need, quality of life 
and well-being to evaluate sustainable development rather than complex macroeconomic 
indicators. Economists emphasise steady economic growth to fulfil higher order needs, whereas 
sustainable development advocates argue that natural, built, human and social capital are 
alternatives to fulfil them (Costanza, et al., 2007; Curtis, 2003; Dodds, 1997; Roseland, 2005) as 
well as for human well-being.  
The alternative approach, however, requires a fundamental change in individuals’ attitudes and 
behaviour that has been undervalued by mainstream Western society. This research found a 
distinct difference in environmental attitudes of people in the ESD and conventional 
neighbourhoods. The ESD had ensured sustainability through physical development, socially 
integrated design and economic opportunities. Residents highly valued the place for reasons 
other than the physical aspects of the neighbourhood. Social relationships between the residents 
were well-developed in the ESD as it was intentionally incorporated into the management of the 
community. Other social infrastructure such as green ways, community hall, swimming pool 
and café played instrumental roles in keeping and maintaining social contacts in the 
neighbourhood. The provision of these facilities demonstrates the importance of planning and 
design decisions for encouraging social relationships among residents and to strengthen social 
capital. Residents acknowledged that mutual help and support were readily available in the 
neighbourhood that helped them to fulfil various needs with little financial burden and also to 
live a more environmentally friendly and satisfying lifestyle. The residents expressed a 
collective great sense of pride in their self-sufficiency in water and waste water management 
within the neighbourhood. Overall, the community works towards self-sufficiency in resource 
consumption as the majority of households do not pay or are paid by the supplier for their 
electricity as they generate an excess of electricity with photovoltaic (PV) panels on site. Each 
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household grows fruit and vegetables for their own consumption and the excess produce is 
shared / bartered with neighbours. 
Overall, environmental well-being and human well-being in the ESD was met to a great extent 
when compared with the conventional neighbourhood. However, availability of public 
transportation and other basic services would further fulfil community needs and allow people 
to enjoy and access services that they consider important for sustainable living and well-being, 
and which were originally planned. 
Contribution of Knowledge in the Field of Study 
The study borrows components from three separate disciplines – architecture and planning, 
environmental psychology, and environmental-behaviour – to explore the environmental QoL 
(QoLe) in a sustainable development project at a local level. These fields of study have 
relevance in sustainable development.  
Architecture and urban planning professionals are advancing a sustainable development agenda 
through ecological, bioclimatic and technological integration in the conceptualisation of 
development projects (Barton, 2000; Barton, Grant & Guise, 2010; Beatley, 1995; Beer & 
Higgins, 2000; Birkeland, 2008; Hyde, 2008; Hyde, et al., 2007; Hyde, Watson, Cheshire & 
Thompson, 2007; Roseland, 2005; Roseland, 2012).  
Environmental psychologists have highlighted the role of environmental attitudes and behaviour 
as  major factors in promoting sustainable development (Bonnes & Bonaiuto, 2002; Gifford, 
2007; Moser, 2009; Perlaviciute & Steg, 2012; Schmuck & Schultz, 2002; Schmuck & Vlek, 
2003; Steg & Vlek, 2009; Uzzell & Moser, 2006; Vlek & Steg, 2007).  
Environmental-behaviour researchers explore the relationship between people and the 
environment through residential or neighbourhood satisfaction (Amerigo, 1992; Amérigo & 
Aragonés, 1997; Anderson & Weidemann, 1997; Bonaiuto, 2004; Carp & Carp, 1982; Marans 
& Stimson, 2011).    
This research highlighted the necessity of stepping out of disciplinary or professional silos by 
combining them together into a holistic framework of QoLe, which is a major contribution of 
knowledge in the field of study. The study argues that the integration of the above mentioned 
disciplines are crucial for evaluating architectural and planning responses, understanding the 
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environmental attitudes of people and assessing perceived neighbourhood satisfaction with the 
environmental attributes of the neighbourhood. 
The study further argues that the QoLe model can be used effectively as a sustainable 
development evaluation tool for local level projects. It can measure objective attributes of the 
environmental quality and subjective evaluation of the same in the form of perceived residential 
satisfaction along with environmental attitudes of people as a moderating variable. The model 
also has practical application in post occupancy evaluation in sustainable development projects, 
sustainable planning evaluation and as a sustainability assessment tool for local governments. 
QoLe as a post occupancy evaluation tool 
The QoLe framework is capable of integrating with technical measures of sustainability such as 
the Precinct Planning and Design Standard (PPDS). Social sustainability indicators in the PPDS 
are limited and under-developed; therefore, they are supplemented by perceived neighbourhood 
satisfaction in the QoLe model. It is claimed that the PPDS indicators can be used at an early 
stage of planning and also for post-occupancy evaluation (Hyde, et al., 2007). However, 
post-occupancy evaluation requires feedback from users, which is lacking in the PPDS 
indicators. The QoLe model provides the potential to investigate both environmental and human 
well-being. 
QoLe as a planning appraisal framework  
The QoLe model can provide information to planners, policy makers and developers on the 
integration of ecological design, social aspects and economic opportunities in a meaningful way 
at a local level. The success of a sustainable neighbourhood is not only dependent on the 
planning and design of the neighbourhood but is also dependent on the environmental 
attitudes / behaviour of people. Planning and designing for sustainability, often strongly 
prioritises long term environmental and human well-being over short term economic gain. This 
may require an Architectural and Landscape Code or By-laws to inform and reinforce the 
planning / design intent at the operational stage. 
The study demonstrates that the QoLe model has the capacity to advise planners, decision 
makers and developers about the important aspects that contribute to overall neighbourhood 
satisfaction. The sustainable neighbourhood regarded both physical and social aspects of the 
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neighbourhood in predicting overall neighbourhood satisfaction. However, only physical 
aspects of the neighbourhood were significant in predicting overall neighbourhood satisfaction 
in the conventional neighbourhood. These findings infer that planning and design that 
encourages social interaction among neighbours is as important as ensuring resource 
conservation, energy efficiency measures and economic opportunities within the 
neighbourhood.   
QoLe as a sustainability assessment tool for local governments  
Sustainable development projects at a local level are often evaluated using ‘triple bottom line’ 
indicators to demonstrate benefits or potential implications (Williams, Wilmshurst & Clift, 
2011). Although this approach considers environmental, social and economic aspects, the 
human dimension is rarely included in scholarly sustainable development discourse (Vlek, 
Skolnik & Gatersleben, 1998). Recently, local councils in Australia have been increasingly 
adopting a Quality of Life approach to demonstrate community liveability (Olesson, Albert, 
Coroneos, Leeson & Wyatt, 2012). Objective QoL indicators include demographic variables, 
local level services and facilities, environmental conditions and economic opportunities in the 
reporting (Sirgy & Cornwell, 2002; Sirgy, Gao & Young, 2008). However, neighbourhood 
environmental features that are linked to neighbourhood planning and design dimensions are not 
given priority in conventional QoL reporting. 
This study demonstrated the capacity of the QoLe model to include subjective evaluation of the 
neighbourhood environment and consideration of personal attitudes towards the environment to 
understand individuals’ values in order to evaluate QoL and well-being. 
Future Research  
The research tested the QoLe model in a small scale, owner built and occupied sustainable 
neighbourhood in south-east Queensland, Australia. Owner occupied housing is often reported 
to have a high level of perceived satisfaction compared to rental occupiers (Bonaiuto, Aiello, 
Perugini, Bonnes & Ercolani, 1999). Future research in developer built sustainable housing with 
a mix of owner occupied and rented housing would be useful.  
This study included environmental attitudes of people as an important characteristic for 
comparison and this demonstrated a consistent relationship in the sustainable neighbourhood, 
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however there could be other variables or sources that motivate people to engage in 
environment friendly behaviour even if they do not display strong pro-environmental attitudes. 
Alternatively, relationships between environmental attitudes and environmental behavioural of 
people in sustainable housing require further exploration (Hostetler & Noiseux, 2010). 
The research considered neighbourhood satisfaction as one of the important aspects of QoL 
which is supported by relevant literature (Allen, Bentler & Gutek, 1985; Bonaiuto, 2004; Sirgy 
& Cornwell, 2002; Sirgy, Gao & Young, 2008; Spilker & Revicki, 1996). However, an 
ethnographic approach would be helpful to explore other factors that may contribute to QoL in 
different socio-cultural contexts. 
In the ESD, more than 90% of residents were first homeowners who had bought lots and were 
directly involved in the design and construction of the houses. A future longitudinal study could 
provide some insight if second or third homeowners showed significant differences in 
environmental attitudes and neighbourhood satisfaction. This is important for planners and 
policy makers to understand if the relationship between neighbourhood satisfaction and 
involvement in the designing and constructing of houses can be confirmed. 
In the current context of acknowledged global climate change, the demand for sustainable 
development has never been greater. Sustainable development has been considered for its 
positive impact on the environment and people. This study offers a comprehensive framework 
to measure sustainable development by integrating environmental and human well-being 
through a single metric of environmental QoL (QoLe). The research has highlighted the role of 
people and sustainable neighbourhood development through people-environment congruity. 
This study seeks to contribute not only to neighbourhood planning and designs that are more 
sustainable long term, but also to provide people with an environment that brings them a high 
QoL through neighbourhood satisfaction. 
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Appendix 5: Compliance with the PPDS Indicators 
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[✓] indicates the consideration of the indicator measures, [✗] is non-response to the indicator 
and NA denotes Not Applicable due to the lack of performance data.  
PPDS indicators and measures  The ESD 
The Conventional 
neighbourhood 
Indicator 1: Sustainability Master Planning Approach 
Indicator Measures 
 The Master Planning Project brief, which includes sustainable goals, 
objectives and performance targets 
✓ ✗ 
 A Community Consultation Plan ✓ ✗ 
 A multidisciplinary planning and design team with experience in 
sustainable master planning  
✓ ✗ 
 An Architectural and Landscape Code, which integrates local 
mandatory and other voluntary environmental standards 
✓ ✗ 
 The legal integration of environmental standards including PPDS 
within the precinct’s title  
✓ ✗ 
 The adoption of environmental design and operational standards for 
enabling infrastructure and buildings 
✓ ✗ 
Indicator 2: Precinct Location and Site Planning  
Indicator Measures 
 Precinct location rating  NA NA 
 Habitat conservation ratio  ✓ ✗ 
 Public open space ratio  ✓ ✓ 
 Building footprint ratio  ✓ ✓ 
 Environmental landscaping rating  NA NA 
 Site disturbance ratio  NA NA 
Indicator 3: Social Commitment  
Indicator Measures   
 Planning and design strategies for social progress  ✓ ✗ 
 Encouragement of the community’s understanding, involvement and 
integration with the natural, built, economic and social environments 
being developed or extended 
✓ ✗ 
Indicator 4: Energy Efficiency and Conservation  
Indicator Measures 
 Total predicted energy consumption per year/predicted occupancy 
levels per year 
✓ ✗ 
 Total predicted carbon dioxide emissions per year from energy 
consumption  
✓ ✗ 
 Predicted percentage of renewable energy consumed per year ✓ ✗ 
 Use of energy-sensitive site planning and design techniques ✓ ✗ 
 Application of passive building design ✓ ✗ 
 Predicted percentage of total energy consumption produced from a 
cogeneration facility 
✗ ✗ 
 Percentage improvement in energy efficient equipment used in 
buildings and infrastructure 
✗ ✗ 
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PPDS indicators and measures  The ESD 
The Conventional 
neighbourhood 
Indicator 5: Water Conservation and Management  
Indicator Measures 
 Total predicted precinct water consumption per capita (kL/person 
per year)  
✓ ✗ 
 Water management plan in place ✓ ✗ 
 Predicted volume of auxiliary water supplied/ total predicted water 
consumed (kL/year) 
✓ ✗ 
Indicator 6: Solid & Other Waste Management 
Indicator Measures 
 Predicted volume of waste to landfill (m3) per occupant NA NA 
 A Waste Management Plan to be implemented ✓ ✗ 
Indicator 7: Resource Conservation (Materials) 
Indicator Measure 
 Specification of locally available materials has occurred ✓ ✗ 
 Predicted proportion of locally recycled or reclaimed materials used / 
Total materials used 
NA ✗ 
 Structural and cladding materials selected will have a BRE Summary 
Rating and Recyclables Rating of at least Level “B” 
✗ ✗ 
 Percentage of green components and systems used  ✓ ✗ 
 A green materials procurement policy has been developed and 
adopted  
✓ ✗ 
Indicator 8: Chemical Use 
Indicator Measures 
 A Biodegradable Chemical-use plan is in place  ✓ ✗ 
Indicator 9: Wastewater Management  
Indicator Measures 
 Predicted volume of wastewater treated on site/total volume of 
wastewater generated per year 
✓ ✗ 
 Predicted volume of wastewater reused for non-potable 
purposes/total volume of wastewater generated on site per year 
✓ ✗ 
 Use of separate wastewater collection systems and decentralised 
systems 
✓ ✗ 
 Predicted volume of wastewater sludge used sustainably (both on 
and off-site)/total volume of wastewater sludge produced  
NA ✗ 
 Application of strategies/policies to secure the quality of local 
groundwater and surface water 
✓ ✗ 
Indicator 10: Storm water Management 
Indicator Measures 
 Predicted volume of storm water runoff collected, treated and 
reused/total predicted volume of runoff per year 
NA ✗ 
 Capacity of passive treatment systems (detention ponds, reed beds 
etc.)/total predicted volume of runoff per 10 year event 
✓ ✗ 
 Application of strategies/policies to secure the quality of local 
groundwater and surface water 
✓ ✗ 
Appendix 5: Compliance with the PPDS Indicators 
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PPDS indicators and measures  The ESD 
The Conventional 
neighbourhood 
 Proportion of permeable surface to total site area  ✓ ✗ 
 Safety measures installed to prevent accidental public ingress  ✓ ✗ 
Indicator 11: Economic Commitment  
Indicator Measures 
 Inward investment to the area during and after development of the 
Precinct 
✓ ✗ 
 The increase in the business base of the area, particularly new 
businesses 
✓ ✗ 
 Improvement of the viability of the existing businesses in the area of 
the development 
NA ✗ 
 The numbers of permanent and part time employment opportunities 
to be created by the development at all levels of operation 
✓ ✗ 
 Training and long-term career opportunities for local people 
particularly young persons and the disabled 
✗ ✗ 
 Environmental and social linked job opportunities ✓ ✗ 
 
Appendix 6: Sustainable Built  Environmental Features 
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[✓] indicates availability, [✗] is non-availability and NA denotes Not Applicable  
Environmental qualities The ESD 
The Conventional 
neighbourhood 
The natural environment 
1. Preservation of existing natural features  ✓ ✗ 
2. Protection of existing flora and fauna ✓ ✗ 
3. Wildlife and endanger species protection ✓ ✗ 
4. Agricultural potential of the site ✓ ✗ 
5. Biodiversity and natural hydrology protection ✓ ✗ 
6. Minimum disturbance to existing land forms ✓ ✗ 
The Built environment 
7. Mixed land use  ✓ ✗ 
8. Walkable street ✓ ✗ 
9. Connected and Open community ✓ ✗ 
10. Access to sports fields on foot ✓ ✗ 
11. Building energy efficiency ✓ ✗ 
12. Building water efficiency ✓ ✗ 
13. Water efficient landscaping ✓ ✗ 
14. Existing building reuse ✓ NA 
15. Stormwater management ✓ ✗ 
16. Heat island reduction ✓ ✗ 
17. Environmental consideration in lots ✓ ✗ 
18. On-site renewable energy sources ✓ ✗ 
19. Wastewater management ✓ ✗ 
20. Recycled building materials ✓ ✗ 
21. Solid waste management ✓ ✗ 
22. Light pollution reduction ✓ ✗ 
Social aspects 
23. Community ownership ✓ ✗ 
24. Community hall ✓ ✗ 
25. Community management ✓ ✗ 
26. Community meetings ✓ ✗ 
27. Community cooperation and sharing ✓ ✗ 
28. Community gardens ✓ ✗ 
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Environmental qualities The ESD 
The Conventional 
neighbourhood 
Infrastructure and services   
29. Public transport ✗ ✓ 
30. Neighbourhood school ✗ ✗ 
31. Telecommunication service ✓ ✓ 
32. Community based services ✓ ✗ 
Economic benefits   
33. Local level economic services ✓ ✗ 
34. Local employment or income generation ✓ ✗ 
35. Reduced energy and water usage ✓ ✗ 
36. Provision for local food production ✓ ✗ 
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